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Setting Aircraft Standards. of Progress: Convair 990 








WORLD’S FASTEST JET AIRLINER, the Convair 990, will streak through the skies at 
near-sonic cruising speeds of 635 miles an hour in non-stop intercontinental and 
medium-range flights. Helping this big, new sister ship of the Convair 880 achieve 
its tremendous thrust are four “speed capsules,” or aerodynamic anti-shock 
bodies on the swept-back wings. Kaylock@ lightweight, all-metal self-locking auts 
are used extensively throughout the airframe of this great new luxury airliner. 


Setting Locknut Standards of Progress: Kaylockea HW 14 


This new, pre-assembled washer- 
locknut unit has gained wide industry 
acceptance since its introduction by 
Kaynar. Integral free-spinning washer 
can't drop off during application or 
removal. Danger of short circuits 
due to forgotten washer has been 
eliminated. Write today for your free 
Kaylock Captive Washer Nut Brochure. 


if 
Kaylock. # oe HW-14 CAPTIVE WASHER NUT 
feat im Lightweight tookmuth 


Kaylocke Offers You the 
World’s Largest Selection of 
Lightweight Self-Locking Nuts 


MK 7200 Miniature MF 7200 Miniature Floating 
Stake Nut Stake Nut 


K 8000 High-Strength H 14 6-Point Reduced 
Thin-Wall Insert Height —- PSI 
rating 


SH 


HW 14 6-Point Captive H 10 Hex Nut 
Washer Nut, 160,000 PSi 
rating ; 


G 1000 Narrow C’Bored Gang Channel, 250°F 


An Se 


K 1000 Two-Lug Anchor Nut K 2000 One-Lug Anchor Nut 
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K 3000 Corner Anchor Nut F 5000 Two-Lug Floating 
Anchor Nut 
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F 2000 One-Lug Floating MK 1000 Two-Lug Miniature 
Anchor Nut Anchor Nut 
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MK 2000 One-Lug Miniature MK 3000 Corner Miniature 
Anchor Nut Anchor Nut 


MK 4000 Short-Lug MF 1000 Two-Lug Miniature 
Miniature Anchor Nut Floating Anchor Nut 
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MF 6000 Right Angle F 1968 Two-Lug Self-Sealing 
Basket Miniature Floating Dome Anchor Nut 
Anchor Nut 


H 25 12-Point High Fatigue H 35 12-Point High Fatigue 
Nut, 220,000 PSi rating Nut, —e 


For additional information on the complete Kaylock 
line, call your Kaynar sales representative today. 


KAYNAR MFG. CO., INC.— KAYLOCK DIVISION 
Box 2001 Terminal Annex, Los Angeles 54, Calif. 
Branch offices, warehouses & representatives in 
Wichita, Kansas; New York, N.Y.; Atlanta, Ga.; 
Renton, Wash.; Montreal; Paris; London; The Hague 
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Or'y active defense against hostile ICBM’s under develo t today is Army’s Nike- 
Zeus anti-missile system. Nike-Zeus combines one of the most sensitive multiple-target 
radars yet perfected with the Free World’s fastest intercept le. Object: detection 
and destruction of ICBM’s flashing through space at cl 20,000 m.p.h. 


As a leading producer of radar structures of all types, Goodyear Aircraft was selected to 


work with Bell Telephone Laboratories to develop, design a d the large acquisition 
radar transmitting and receiving antennas shown here. W with Western Electric 
the prime contractor, and a team of major Nike-Zeus tractors, Goodyear has 
already furnished operating prototypes of the antennas rrently, work is well 
under way on manufacturing techniques for volume product r details on Goodyear’s 
extensive experience in advanced radar structures write C r Aircraft Corporation, 
Dept. 914AD, Akron 15, Ohio. 


Plants in Litchfield 
Park, Arizona, 
and Akron, Ohio 


GOODYEAR AIRCRAFT CORP 


The Technical Disciplines involved in these areas offer a challenging future for Engineers and Scientists at Goodyear Aircraft. Write today. 


ie 


pendresitiatit: tra ropesslitiats antenna consists of three 80-ft. aper- Id’s largest Lu ns 5 ocenier dane 
hi eft. . Rad riangular plastic 


dar echoes is housed 


tures in triangula — rotating continuously in azimuth while 
accurately slaved to the receiving antenna. 








The only aircraft more versatile 
than a Sikorsky helicopter—a 
SIKORSKY TURBOCOPTER 





As a commercial transport, cargo carrier, flying crane, company car and military utility transport 
—job for job—the new Sikorsky turbocopters exceed in versatility any copter ever built. They 
are powered by the world’s first turbine engine developed specifically for helicopters and are 
equipped with a true flying boat hull. Q America’s first turbocopter to be certified by the FAA 
for commercial operations, the Sikorsky S-62 carries nine passengers in its airline-type cabin. 
lt operates with turbine engine reliability, low noise level and lack of vibration—from land, water, 
snow, marsh, tundra, almost any surface. In operations on the West Coast, the S-62 has 
proved faster in and out of heliports, has shown higher cruise speed and increased payload 
with up to 30% savings in fuel cost over piston- powered helicopters. Can Sikorsky turbo- 
copters serve and save in your flying operations? To get the answer, tell us on your letterhead 


something about your transport needs. UNITED AIRCRAFT CORPORATION 


IKORSKY AIRCRAFT DIVISION 


STRATFORD, CONNECTICUT 





AVIATION CALENDAR 


May 2-4—Electronic Components Confer- 
cence, Institute of Radio Engineers, Jack 
Tarr Hotel, San Francisco, Calif. 

May 3-5—17th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 3-5—Nuclear Applications in Space 
Conference, American Rocket Society/ 
Oak Ridge National Laboratory, Gatlin- 
burg, Tenn. 

May 4-5—Second National Symposium, Hu- 
man Factors in Electronics, Institute of 
Radio Engineers, Marriott-Twin Bridges 
Motor Hotel, Arlington, Va. 

May 6-9—Fifth Midwest Symposium on Cir- 
cuit Theory, Institute of Radio Engineers, 
University of Illinois, Urbana 

May 8-10—Spring Lubrication Symposium, 
American Societv of Mechanical Engi 
neers, Deauville Hotel, Miami Beach 

May 8-10—National Aerospace Electron- 
ics Conference, IRE, Miami and Biltmore 
Hotels, Dayton, Ohio 

(May 8-12—Annual Mecting, Airport Opera 
tors Council, Carillon Hotel, Miami 
Beach, Fla. (AOC-American Society of 
Civil Engineers’ Joint Seminar, “In- 
creased Capacity of Airport Systems,” 
May 11-12.) 

~May 9-11—Western Joint Computer Con- 
ference and Exhibit, Ambassador Hotel, 
Los Angeles, Calif 

PMay 10-12—Spring Meeting, Society for Ex- 
perimental Stress Analysis, Benjamin 
Franklin Hotel, Philadelphia, Pa 

~May 11—Air Force Office of Scientific Re- 
search Lecture and Banquet in honor of 
the 80th Anniversary of Theodore von 
Karman, Sheraton Park Hotel, Washing- 


(Continued on page 6 
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Taming the sun’s energy 
to solar battery needs 


Bausch & Lomb optical/electronic/mechanical 
capabilities increase cell efficiency 


The only trouble with solar energy for satellite power supply 

is that there’s too much of it. Only about 10%, of the sun’s radiation 
can be transformed into electrical energy. The remaining 

90% just heats the solar cells, reducing their efficiency. 


Bausch & Lomb coatings enhance the efficiency of solar cells 

by allowing them to operate at cooler temperatures. “Blue” (see 
typical curve) coatings—selectively absorb the radiation needed to 
energize the cells. The “Red-blue” coatings bounce the hot infra-red 
radiation back into space (see typical “red-blue”’ curve). 


Find out how B&L capabilities can help out on your next project— 
in design, development and production. Ask for our technical reports: 
Bausch & Lomb Incorporated, Military Products Division 


99416 Bausch Street, Rochester 2, N. Y. 
BAUSCH & LOMB 
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» Fulfillment Manager, Aviation Week ” 
Street New York, N. Y Subscribers 
Manager promptly of any 
lress, giving old as well as new addre 
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Postmaster: Please send form 3579 to Fulfillment Man- 
ager, Aviation Week and Space Technology, 330 West 
2nd Street, New York 36, N. Y 
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TRANSMISSION OF TYPICAL BAUSCH & LOMB 
* BLUE” SOLAR CE eR t Tt 


% TRANSMITTANCE 




















Cessna U-3B. Much of the U-3B’s value to USAF’s high-priority 
transportation requirements lies in its readiness to move out at minutes’ 
notice. For itself, it requires minimum preparation; for its passengers, 
none at all. And because of a unique nationwide off-the-shelf support 
program—conceived and conducted by Cessna—it puts up with few 
mechanical delays: along with the lowest operating cost, it has the 
highest in-commission rate of any plane in the Air Force today. 


Military 
Division 
WICHITA, KANSAS 


World’s most experienced makers of utility military aircraft 


6 


AVIATION CALENDAR 


(Continued from page 5) 


ton, D. C. 

May 12—National Armed Forces Day Din- 
ner, Sheraton Park Hotel, Washington. 

May 12-14—Mid-America Air Fair, Munici- 
pal Airport, Wichita, Kan. 

May 15-16—Region One Air Traffic Control 
Assn. Convention, Hotel Bradford, Bos- 
ton, Mass. 

May 15-16—Aviation Fire Safety Seminar 
and Technical Session, National Fire 
Protection Assn., Hilton Statler Hotel, 
Detroit, Mich. 

May 15-17—National Symposium on Micro- 
wave Theory and Techniques, IRE, Sher- 
aton Park Hotel, Washington, D. C. 

May 15-18—20th Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Sheraton Hotel, Akron, Ohio. 

May 22-24—National Telemetering Confer- 
ence, Sheraton-Towers Hotel, Chicago, III. 

May 22-24—Fifth National Symposium on 
Global Communications, Institute of Ra- 
dio Engineers, Hotel Sherman, Chicago. 

May 26-June 4—24th French International 
Air Show, Le Bourget, Paris, France. 

May 27-30—13th Annual Wright Memorial 
Glider. Meet, Soaring Society of Dayton, 
Dayton, Ohio. 

May 31-June 2—University of Michigan’s 
Seventh Annual Radar Symposium, Anna 
Arbor, Mich. 

June 2-3—12th National Maintenance and 
Operations Meeting, Reading Aviation 
Service, Inc., Reading, Pa. 

June 13-15—National Joint Meeting, In 
stitute of the Aerospace Sciences and 
American Rocket Society, Ambassador 
Hotel, Los Angeles, Calif. 

June 13-15—37th Meeting, Aviation Dis- 
tributors and Manufacturers Assn., Derm 
nis Hotel, Atlantic City, N. J. 

June 14-15—Fifth Annual Conference, Prod- 
uct Engineering and Production, Institute 
of Radio Engineers, Sheraton Hotel, 
Philadelphia, Pa. 

June 22-23—Eighth Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute, Elkhorn Lodge, Estes 
Park, Colo. 

June 26-28—Fifth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Shoreham Hotel, Washington. 

June 26-30—Special Technical Conference, 
American Institute of Electrical Engi 
neers’ Aerospace Transportation Con- 
mittee, Benjamin Franklin Hotel, Phila 
delphia. 

June 28-July 1—Annual Meeting, Institute 
of Navigation, Williamsburg Inn, Wik 
liamsburg, Va. 

July 25-Aug. 10—International Trade Fair 
and Aviation Exhibition, McCormick 
Place Exposition Center, Chicago, III. 

Aug. 22-25—Western Electronic Show and 
Convention, Cow Palace, San Francisco. 

Sept. 4-10—1961 Flying Display and Exhibi 
tion, Society of British Aircraft Construc- 
tors, Farnborough, England. 

Sept. 6-8—National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Enginecrs, University of New 
Mexico, Albuquerque, N. M. 

Sept. 10-12—National Convention, National 
Aeronautic Assn., Westbury, N. Y. 

Oct. 2-7—12th International Astronautical 
Congress, Washington, D. C. 
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STANDARDIZATION 
CUTS R&D COSTS 
AND REDUCES 
MILITARY 
LOGISTIC BURDEN 


Food Machinery and Chemical Corporation, working 
closely with the Ordnance Tank Automotive Command 
and the using forces, has put the standardization idea 
to work. 

A prime example is the modern Army’s multipurpose 
vehicle family. Based on the M113, an entire family of 
vehicles ranging from armored personnel carriers to 
unarmored missile carriers has been developed that 
uses the same engine, power train and suspension as in- 
terchangeable components. This standardization saves 
research and development dollars, adds production 
economy, and eases logistic problems in field operation. 

Take advantage of these cost saving factors in plan- 
ning your mobile GSE equipment. Call in FMC engi- 
neers at the concept stage of your project. 


For further information, write on company letter- 
head to Preliminary Design Engineering Dept., 
FMC Ordnance Division, P.O. Box 367, San Jose, 
Calif. Phone CY press 4-8124 


Putting ideas to Work 


FOOD MACHINERY AND CF 
CORPORATION — 
Ordnance Division 


115 COLEMAN AVENUE, SAN JOSE, 
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How many ways can TRANS-SONICS, inc. serve you? 


How 

many 

ways 

can 
TRANS-SONICS., inc. 


serve 
you ? 
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RUNWAY CLEAR...AT FORTY FATHOMS 


Just as runway lights establish the boundaries of a landing str 
pilot relies on electronic eyes to see through clouds and darkness 


fully oriented to the dim depths of the sea by a continuous 


contact analog display in the submarine’s control room reveals « 


key parameter: pitch, roll, heading, surface and bottom posit 
system utilizing advanced television and computer techniques 
Navy’s Bureau of Ships... from concept to hardware in less 
minor modifications, the display is applicable to aircraft. 


This is just one of several important programs at Norden involv 
radar, digital computing, and digital control systems. The 
pointing out the runway beneath the sea, demonstrates N 
EXTENDING MAN’S CAPABILITIES. 


p at night ...and the 

. . submarines can be 
set of signals. Norden’s 
n a single screen every 
ms. This sophisticated 
was developed for the 
than 18 months. With 


ng advanced television, 
ntact analog display, 
n’s primary mission, 


division of UNITED AIRCRAFT CORPORATION 


NORWALK, CONNECTICUT 
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Forging our 


missile arsenal «> 
and spacecraft fleet 


Trustworthy metal quality . . . exacting compliance with 
specifications . . . notable experience with exotic metals and 
alloys—these are reasons Wyman-Gordon is so often chosen 
to produce the difficult, the critical, even the predicted ‘‘un- 
forgeable”’ in missile hardware. Specialized facilities, coupled 
with advanced metallurgical research, offer space-vehicle 
designers continually expanding frontiers in vital areas of 
size, complexity, materials and strength-to-weight ratios of 
forged airframe and propulsion components. 


OPERATIONAL and PROTOTYPE HARDWARE PRODUCED 


@ Re-entry shields @ Motor casings 

@ Domes and closures e@ Bulkheads and rings 

© Support beams @ Turbine components 

@ Cones and nozzles @ Fins and vanes 

@ Pressure vessels e@ Guidance components 
e@ Ground support equipment 


WYMAN - GORDON 


FORGINGS 
of Aluminum Magnesium Steel Titonivm ... ond Beryllium Molybdenum Columbium and other uncommon meoterials 
HARVEY ILLINOIS WORCESTER MASSACHUSETTS DETROIT MICHIGAN 


GRAFTON MASSACHUSETTS LOS ANGELES CALIFORNIA PALO ALTO CALIFORNIA FORT WORTH TEXAS 
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Value Analysis (VA) is an X-ray-like Sperry program designed 
to take a “‘second look” at products in the hardware stage. Every 
component part, material and production technique is chal- 
lenged. The objective: lowest product cost at no sacrifice to 
essential quality and performance. 

Sperry VA teams-specialists in engineering, product methods, 
purchasing and quality control—are attaining dramatic reduc- 
tions in costs in a wide range of products and systems. 

By introducing value analysis in the design stage as well, 
additional millions of dollars will be saved for the customer and 
the taxpayer. General offices: Great Neck, N. Y. 
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efiting from Value Analysis: (left to right) SP-3 Automatic Pilot fom igh 
ystem; Navy's Mark 19 Gyro-Compass; USAF’s APN-59 Airborne Raila 
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Kinetics motor-driven switches provide 
maximum reliability for missiles and aircraft 
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This 2-pole, double-throw switch 
Model M-145-3, applies the Kinetics 
motor-driven switch design to 

ieve ultra reliability for missile 


and aircraft applications. 
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For any missile or aircraft application 
where absolute reliability is a must, 
specify Kinetics motor-driven switches. 
They are available in a complete line of 
sizes ranging from single-pole, single- 
throw to 100-pole, double-throw. The 
design is extremely compact and light- 
weight. Smaller models weigh just a 
few ounces. The 100-pole, double-throw 
model weighs only 5 lbs. 

Kinetics switches are used in mis- 
siles for main power changeover, range 
safety systems, destruct circuits, telem- 
etry applications, battery transfer and 
a multitude of other uses. Switches are 
now being supplied for three major 
intercontinental ballistic missile 
programs, one land-launched and one 
submarine launched intermediate 
range ballistic missile, two recon- 
naissance satellite programs and three 
space vehicles. 

Kinetics switches are frequently 
specified as a replacement for relays 


to insure absolute reliability. There are 
no latching devices or similar relay 
elements of any kind to cause trouble. 
Switches may be transferred at 40 G’s, 
2000 cycles. Once they are transferred, 
no power is required to hold them in 
position, saving batteries. 

The switches exhibit no contact chat- 
ter over the whole vibration spectrum, 
from 5 to 2000 cycles, 40 G’s. Voltage 
drop across contacts is less than 
10 millivolts at 15 amps. Switches are 
available with extremely fast transfer 
times of 35 milliseconds. For help with 
your switch requirements, write or 
phone Kinetics Corporation, Dept. 
KA-4, 410 S. Cedros Avenue, Solana 
Beach, Calif. SKyline 5-1181. 


KINETICS 


CORPORATION 


ELECTRONICS + ELECTROMECHANICS 
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FOR JET TRANSPORT CREWS 


FAA Approved—can be worn off the face up to 35,000 ft. 


A new, light-weight, low cost oxygen mask, 
equipped with a unique suspension device, 
incorporating an over-center locking mechan- 
ism to provide instant, positive seal. 


The ease and speed of donning is amazing, The 
mask, with one hand, is brought from the 
“ready” to the “donned” position in one fast 
motion. Put it on and forget it... until you 
need it! Use the Jet-Set suspension assembly 
with or without microphone installed. Adjusts 


to any face and head shape. 


Write for complete information. 


275 ERIE STREET e LANCASTER, N.Y. 
Export: Southern Uxygen Co., 3 West 57th Street, New York 19, N. Y. 
West Coast Office: Fulton-Ventura Bidg., 13273 Ventura Bivd., Studie City, Calif, 


Comfortable to wear 


Does not interfere with 
sunglasses, headphones 
or hand mike 


All parts adjustable for easy 
fitting and safe, positive seal 
New Velcro head harness 
stays in place — no buckles 
to adjust 

Aluminum yoke for 

strong, extra-light 

weight construction 

New silicone mask design 
provides a new standard 

of comfort 

Available in 4 sizes 

and shapes 

Silicone mask resists 

aging and ozone 
deterioration 
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From jet aircraft and missiles to automobiles and frac- 
tional horsepower motors, Purolator filters are part of 
advanced engineering design 


Sixty-five Purolator filters perform vital functions on the 
Boeing 707, 720, Douglas DC-8, Convair 600 and Convair 
880. Purolator filters form an integral part of such missile 
systems as the Hawk, Polaris, Jupiter, Atlas Terrier and 
Hound Dog. 


Filtration 
for Every Known 


Fluid 


There go 


TUE 
tilters / 
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In fact, we filter all fluids vital to the proper operation of 
aircraft, rockets, automobiles and other machines — be they 
air, fuels, lube oils, or hydraulic fluids. In each case, the 
Purolator filter is designed specifically for the job. 

Do you have an engineering development in mind that 
would benefit by filtration? We’re the world’s largest, most- 
diversified maker of filters. Chances are, one of our more 
than 2,000 units will do the job. If not — we'll design and 
make a filter that will. Let us know your requirements. 


PUROLATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERGEY. AND TORONTO. ONTARIO. CANADA 
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...key to life 


Water means power . . . water means raw materials. . . oceanography, nucleonics, a1 
water means the life of the maritime nations. Still—man DSD is dedicated to serving t Defense Department 
is ignorant of the mysteries of the oceans...heisonly and other government agen n cooperation with 
beginning to search the depths. many different branches of in¢ nd scientific groups, 
General Motors Defense Systems Division is vitally in fields of fundamental r h and engineering 
interested in all ocean phenomena. For example, new through the coordination of |} lge, abilities, ideas 
nuclear submarines and their cargoes of ballistic missiles and hard work. 

constitute one of America’s most effective deterrents General Motors is proud to tribute, through the 
against attack. Water—and the control of water—is vital growing Defense Systems Di to the strength of 
to national defense. America and human progress level scientists and 
Scientists and engineers in the laboratories of the engineers in all of these spe: fields will find rare 
Defense Systems Division are also hard at work in opportunities and challenging ments in this fast- 
land, aero-space, astrophysics, biological sciences, growing organization. 


research projects. 


DEFENSE SYSTEMS DIVISION, GENERAL MOTORS CORPORATION, WARREN, MICHIGAN AN NTA BARBARA, CALIFORNIA 
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Or let us mail you this! 


It tells you what aluminum equipment is up for defense bids. 


Kaiser Aluminum's weekly Sales Lead Bul- 
letins are the only comprehensive source 
that alerts you to upcoming defense proj- 
ects involving aluminum. @ These bulletins 
are an exclusive highlight of Kaiser 
Aluminum's Defense Marketing Service. This 
unique service also offers you invaluable 
assistance in diversifying to other mar- 
kets, military or commercial. m In addition, 
you can rely on our nationwide staff for: 
(1) basic assistance in preparing defense 
bids, (2) recommendations for alloys and 


methods best suited to a profitable bid, 
(3) technical and metallurgical assistance 
in production phases following bid awards. 
@ Would you like to get the full scope of our 
Defense Marketing Service? Write us today 
on your company let- 
terhead. Kaiser Alum- 
inum & Chemical Sales, 
Inc., Dept. 847, 300 
Lakeside Drive, Oak-— 
land 12, California. 
See HONG KONG and MAVERICK weekly, ABC-TV Network. 


\| ALUMINUM 


New Leadership in the World of Aluminum 





Qualified 

technical personnel 
are invited 

to apply 
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He took the luck out 
of heads or tails 





This AMF engineer had a delicate 
problem: to accomplish the separa- 
tion of the expended stages of a 
multi-stage rocket. If separation 
occurs too soon, thrust in the nearly 
burned out stage may exceed the 
aerodynamic drag, the tail overtakes 
the head, and... boom. A million dol- 
lar collision and no insurance. 


His solution: An acceleration 
switch that turns the burned out 
stage loose at the right split second 
...& Switch that makes rockets think 
for themselves. 


His switch is compact. It is de- 
signed to work in any missile at any 
range with any payload. It is ingen- 
iously simple in conception, design, 
and operation. A spring is attached 
to a free swinging hammer, the 
spring force acting to pull the ham- 
mer against the contact plate. At 
calibration the spring can be set to 
oppose any G from 1 to 100. When 
the missile is launched, the hammer 
is held back by the acceleration 
forces until the stage decays to the 
desired separation G. When the 
spring force overcomes the forces 
of acceleration, the hammer comes 
forward, strikes the contact plate, 
and the circuit required to make 
separation is closed automatically. 
No guesswork, no luck, no collision, 


Single Command Concept 


This simple solution to a tricky 
problem reflects the resourcefulness 
of AMF people. 

AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities. Its purpose: To 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster...in 
* Ground Support Equipment 
* Weapon Systems 
* Undersea Warfare 
* Radar 
* Automatic Handling & Processing 
* Range Instrumentation 
* Space Environment Equipment 
* Nuclear Research & Development 

GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 





In engineering and manufacturing AMF has ingenuity you can uSe... AMERICAN MACHINE & FOUNDRY COMP 
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OGO-new advance in Space Technology Leadership 

The National Aeronautics and Space Administration selected Space Technology Laboratories, Inc. to design and construct three 
Orbiting Geophysical Observatories for scientific experiments to be conducted under direction of the Goddard Space Flight Center. 
These, the free world’s first production-line, multi-purpose satellites will bring new scope and economy to America’s investigations 
of the near earth and cislunar space environment. Each spacecraft in the OGO series will be capable of carrying up to 50 selected 
scientific experiments in a single flight. This versatility will permit newly-conceived experiments to be flown earlier than had been 
previously possible. Savings will result from NASA’s application of standardized model structure, basic power supply, attitude 
control, telemetry, and command systems to all OGO series spacecraft. Selection of STL to carry out the OGO program is new 
evidence of Space Technology Leadership, and exemplifies the continuing growth and diversification of STL. Planned STL expansion 
creates exceptional opportunity for the outstanding engineer and scientist, both in Southern California and in Central Florida. 
Resumes and inquiries directed to Dr. R. C. Potter, Manager of Professional Placement and Development, at either location, will 


receive careful attention. 


SPACE TECHNOLOGY LABORATORIES, INC. p.o. Box 950054, Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc. P.O. BOX 4277A, PATRICK AFB, FLORIDA 


Los Angeles * Santa Maria * Cape Canaveral * Washington, D. C. y Boston * Dayton * Huntsville * Edwards AFB * Canoga Park * Hawaii 





EDITORIAL 





The Too Familiar Pattern 


With the rumble of Russian-built Stalin tanks only 
90 mi. from Miami and Cuban dictator Castro’s threat 
to strafe Florida airfields with Russian-built MiG jet 
fighters, it may be an appropriate time to look around 
the world to see just what has happened in critical areas 
since the January “thaw” in U.S-USSR relations at the 
outset of the Kennedy Administration. 

At that time, some people hailed the return of the 
USAF RB-47 flyers as signaling an easing of interna 
tional tensions and evidence of Soviet willingness to 
participate in significant negotiations aimed at calming 
a troubled world. Few people noted that the USAF 
RB-47 crew had been shot down illegally over interna- 
tional waters, that four of the six-man crew had been 
murdered by the Soviet fighter pilots and that the two 
survivors had been held illegally in Soviet jails for many 
months. 

It is an old Soviet technique to gain concessions from 
its opponents by agreeing to stop doing something it 
had no right to do in the first place. 


Russian Stalling 


How has international tension eased since that gesture? 
Almost every trouble spot in the world has boiled anew 
under Soviet stimulus. In Laos the Soviets are playing 
an old, familiar game that should be pretty clear to 
students of the Korean and Indo-China wars. They 
started a Russian-supplied invasion of Laos and are 
now stalling the U.S. and its allies with “cease-fire” 
negotiations while they pour in military supplies and 
maneuver into position for a military coup de grace. 
Only when they have attained their goal of dominating 
Laos will the Soviets agree to anything. Then any 
agreement will only serve to ratify their aggressive gains. 
Once again the perimeter of international Communism 
will be significantly extended. 

We are getting another sample of this familiar pat- 
tern of Soviet negotiations in Geneva where the monot- 
ony of endless talks over a nuclear test ban is re- 
lieved only by the ingenuity of the Soviet delegates 
in originating new objections to any concrete steps in 
this direction. In the meantime, critical nuclear weapons 
development programs in this country are being blocked 
by our self-imposed voluntary test ban. It will be dif- 
ficult to increase the warhead yield of Polaris and Min- 
uteman ICBMs without further testing because of the 
warhead size limitations of these weapons. It will also 
be difficult to develop the full range of small-yield 
tactical nuclear weapons for battlefield use without fur- 
ther testing. 

The original international campaign against nuclear 
testing was stimulated by the Soviets on the ground that 
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Encroachment 
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FOR FOR PRESSURIZING 


GROUND ELECTRONIC 
CHECK-OUT SYSTEMS 








SUPPLIED BY CORNELIUS , DIAPHRAGM COMPRESSORS 


When you need pneumatic pressurization packages for aero 
applications, it will pay you to check Cornelius equipment first. 
Cornelius Pressurization Packages offer advantages not. found in 
any other equipment. These Cornelius systems feature purity of air 
and reliability. They also give you a system which is pre-engineered, 
pre-packaged and pre-qualified. 
The No. 1 component of any pressurization package is the 
compressor. Cornelius systems incorporate Cornelius oil-free dia- 
phragm compressors. These compressors are designed specifically 
for applications of this type. Because of their simple but depend- 
able design, they help provide a system free from problems of fric- 
tion, heat, lubrication, carbon dust and loss of capacity with wear. 
Cornelius Pressurization Packages are available with either 
AC or DC motor and any combination of the following com- 
ponents: Gage or absolute pressure switch, gage or absolute pres- 
sure-vacuum relief valve, check valve, chemical dehydrator and 
warning light. 
Cornelius Pressurization Packages and Diaphragm Compres- 
sors are currently being used on, or in conjunction with the Convair 
880 and 600, Boeing B-52, Convair B-58, Lockheed RC-121, MODEL 3650200 DIAPHRAGM COMPRESSOR — Pro- 
Fairchild C-123, Canadair CL-44 and Vickers-Armstrong Van- _yig** 3 CFM of stondard air ot sea level (3106 
guard aircraft. For more information contact a Cornelius Sales with motor and measures 9%” x 7 x 11%” in- 
Engineer or write for free literature. rage ewe Be wh he 


/ f Pioneers in Pressure Systems for Flight 
THE COMPANY / AERO DIVISION 
554 -39th Avenue N.E.  » Minneapolis 21, Minnesota 


Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments. 








WHO'S WHERE 


In the Front Office 


Robert E. Lewis, president and chief ex- 
ecutive officer and a director of Perkin- 
Elmer Corp., Norwalk, Conn., succeeding 
Richard S. Perkin, now board chairman 

H. E. C. de Chassiron, president, D. 
Napicr & Son (Canada) Limited, Montreal, 
Canada. Mr. de Chassiron is managing 
director of D. Napier & Son, London, Eng 
land, succeeding H. Sammons, retired. 

Jerold C. Hoffberger, Baltimore indus- 
trialist, a director of Fairchild Engine and 
Airplane Corp., Hagerstown, Md 

Dr. Stuart T. Ross, vice president-research 
and engineering, Brooks & Perkins, Inc., 
Detroit, Mich. 

Dr. Robert M. Fano, a director of Adcole 
Corp., Cambridge, Mass. Dr. Fano is Pro 
fessor of Electrical Communication at Mass- 
achusetts Institute of Technology. 

Itek Corp., Waltham, Mass., has formed 
Itek Laboratories by joining two company 
divisions (Hermes Electronics Co. and In- 
formation Technology Laboratories) and has 
appointed the following officers: John H. 
Carter, president; Malcolm M. Hubbard, 
vice president and director of research; 
Duncan E. Macdonald, vice president and 
chief scientist; Norman H. Taylor, vice pres- 
ident and director of special projects 

Robert H. Roy, a director, vanZelm As 
sociates, Baltimore, Md. Mr. Roy is the 
Dean of the College of Engineering, Johns 
Hopkins University 

Frank R. Osborne, president, B. H 
Hadley, Inc., Los Angeles, Calif., succeed- 
ing B. H. Hadley, resigned 

Kenneth M. Miller, vice president and 
general manager, Daystrom-Pacific, Los 
Angeles, Calif., a division of Daystrom 

William H. Moore, vice president, Mili- 
tary Products Division, Electronic Industries 
Assn., Washington, D. C 

Ralph H. Ruud, a vice president of North 
American Aviation, Inc., Los Angeles, Calif., 
and president of the Los Angeles Division, 
succeeding Raymond H. Rice, on leave of 
absence 

F. W. Witzke, vice president and chief 
administrative officer, Cleveland Instrument 
Co., Cleveland, Ohio, a subsidiarv of t 
Bendix Corp 

James S. Lee, formerly executive vice pres 
ident of United Aircraft International, has 
been named assistant sales manager of Pratt 
& Whitney Aircraft Division of United 
Aircraft Corp., East Hartford, Conn 

Guy H. Hearon and Walter E. Brown, 
vice presidents of Benson-Lehner Corp., 
Santa Monica, Calif. Messrs. Hearon and 
Brown are executives of the Photo Instru- 
ments Division and Field Services Engineer- 
ing, respectively 

Dr. Leonard S. Sheingold, chief scientist 
of the United States Air Force succeeding 
Dr. Alexander H. Flax, who will return to 
Cornell Aeronautical Laboratory as _ vice 
president and technical adviser. Dr. Shein 
gold is director of the Applied Research 
Laboratory of Sylvania Electric Products 

Lt. Col. John R. F. Bond, executive officer 
of Redstone Arsenal, Huntsville, Ala., and 
Lt. Col. Stanley L. Nyhan, assistant for 
personnel. 

(Continued on page 125) 
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INDUSTRY OBSERVER 


P Air Force Space Systems Division has a Martin to establish stability 
of its definitive configuration for the adva Samos E-6 recovery capsule 
with scale-model wind tunnel tests at N | Aeronautics and Space 
Administration’s Lewis Research Center. P E-6 development is being 
pushed rapidly at General Electric’s Miss Space Vehicle Department. 
Capsules, projected for parachute recovery ire not expected to be 
used operationally before early 1963. 


> Companies interested in bidding on the Apollo spacecraft project will be 
invited to a conference to be held July 15 by NASA. Current study con- 
tractors are to report May 15, and the results will be used to write specifica- 
tions to present at the July meeting. 

> USAF now has decided to limit Project B vallistic missile boost inter- 
cept study to the two contractors alread 1osen—Convair and Space 
Technology Laboratories (AW Apr. 10, p. 3 \ir Force originally planned 
a third study, but competing companies ha 1 told there will be none. 
Funding for the project also may be red is a result of Advanced 
Research Projects Agency-USAF difference whether research and devel- 
opment goals should be stressed in the nea 


P Air Force will substitute nitrogen tetroxide for inhibited red fuming 
nitric acid as the oxidizer in future Agena B flights. Fuel remains unsym- 
metrical dimethylhydrazine (UDMH). Switch was made because of nitrogen 
tetroxide’s higher specific impulse when burned with UDMH and because 
its greater density provides more oxidizer per pound. 


© First launch of USAF-Martin Titan | iicle directly from a silo 
tentatively is scheduled from Vandenberg AFB May 3. Silo Launch Test 
Facility is about 140-ft. deep and has du ts which slant down and 
then up to bleed off exhaust gas. Silo and luct walls are lined with 
heat-resistant noise-damping material which gned to minimize vibra- 
tion effects which otherwise might severel or destrov the missile 


as it leaves the silo 


> Means of defending against Iethal offensive and environmental hazards 
which space vehicles might meet in earth orbit or while maneuvering in 
irregular trajectories are being analyzed by Air Force’s Aeronautical Systems 
Division in anticipation of the hazards of future tactical missions in space. 


> New interferometer tvpe of spectromet« zing infrared radiation, 
with a sensitivity 1,000 times greater that tional devices, has been 


developed by Block Associates, Cambridge \ir Force Cambridge 


Research Laboratories 


> Proposals for design study of Prospector mobile, soft-landing lunar 
vehicle, probably will be submitted to NASA’s Jet Propulsion Laboratory 
late next month or early in June. 


a 
ind development 
Douglas savs the vehicle 
th its militarv tactical 


> Douglas is proposing analysis of a groun 
of a prototype machine to Office of Naval R 
is expected to have commercial possibilit 
application. 


> Feasibility study of converting urine to potable water through alternate 


the Air Force Aeronautical 


freezing and melting will be supported by 
r space crews, this zone 


Systems Division. Aimed at providing wat 
refining approach calls for using a moving heat source to melt small areas 
of a column of frozen urine. 

P Navy's David Taylor Model Basin plans reopened hvdrodv- 
namic research facilities at NASA’s Lang rch Center for research 
and development programs concerning h iir cushion vehicles, 
hydro-skis, planing catamarans, steep-takeoff ig seaplanes, torpedoes 


and underwater rockets. 



























































































































































SATELLITE IN DRESS REHEARSAL. This 20 x 27 foot, high-vacuum chamber now under 


construction is the newest addition to our series of chambers for complete space system 


development, assembly, and test at a single location. Full-size spacecraft will operate in this 


chamber as in orbit. Satellites will be subjected to both simulated solar glare and the chill 
of space darkness. They will also experience launch and boost conditions, and structural 


and thermal loads. Career opportunities are open to better engineers and scientists to staff 


this expanding space laboratory. 


BENDIX SYSTEMS DIVISION 


ANN ARBOR, MICHIGAN 








Agitation for Overtime 


B-47 Postponement 


Regulatory Control 
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Washington Roundup 


Latest signs of a growing impatience with the relative U. S. position in space 
exploration include agitation by some top National A itics and Space Administra- 
tion officials for a longer work week—44 hr. at first a1 ter 48 hr. 

Since the agency was formed two and a half years ago, key management and 
technical personnel have often worked much longer weeks than that. But legal restric- 
tions keep them from asking support personnel to go beyond a 40-hr. week. This 
dilutes the effect of the management overtime that is put in. 

NASA would need more money in salaries and expenses across the board to keep 
computer operators, technicians, secretaries and others on the job for more than 40 hr. 
Meanwhile, Congress continues to needle the agency t lacking a sense of urgency, 
and the Kennedy Administration is continuing the I hower policy of granting top 
priority—which also means unlimited overtime money ly to the Mercury ana Saturn 
programs. 


The three-year-old argument that the U. S. lag in space spectaculars is not impor- 
tant because of the U. S. lead in space science no longer is selling well on Capitol Hill. 
Although dissatisfaction could die down again if Russ not make another manned 
flight soon, there are strong indications that some 1 heme will have to replace 
the science-vs.-spectaculars explanation if Congress to refrain from forcing more 
money on the Administration for space work (see p. 3] 

Dr. Frank Press, who is a lien of the President’s Science Advisory Committee 
and a California Institute of Technology geophysicist, told a group of newspaper edi- 
tors here last week that manned space flight is “one field where we have got to do our 
best” to excel Russia. He said Maj. Yuri Gagarin’s tal flight may have had little 
scientific significance, “but we can’t write this thing off by saying it wasn’t science.” 
Dr. Press also said “we cannot afford to be behind” in large rocket boosters. In the past, 
Science Advisory Committee has been the stronghold of those who argued science vs. 
the spectacular and those who were lukewarm on 1 | space flight. 


Joint Chiefs of Staff decided last week to recommend a one-year postponement 
in the phasing out of USAF B-47 medium bomber wings because of the unreliable 
circular error probability of operational Atlas missiles launched so far and the poor 
record of Polaris missile launches from submerged submarines. At the time the decision 
was made, the Polaris record was 10 successes in 18 shots. By late last week, two fixes 
had been made on the missiles and the record had cli: | to 12 successes in 20 shots. 
B-47 phasedown from 20 to 13 wings by the end of Ji vill not be halted, but fur- 
ther phasedown will be suspended if the JCS recommendation is accepted. 


JCS has completed a staff study that would permit it to review proposed weapon 
systems from a research and engineering standpoint before they go to the Defense 
research and engineering office. This probably is a result of recent criticism that the 
Joint Chiefs were not being consulted by their civiliar riors. Review power would 
not require a noticeable increase in the size of the Joint Staff. It already stands at 900, 
about one-third civilians 


President Kennedy has asked the Budget Bureau to revise travel regulations so 
¢ 5 
they give U.S. flag carriers preference for all gover t-financed travel. State and 
Defense Departments already require civilian employes to favor U.S. lines. Sen. Warren 
Magnuson estimates that the government finances $100 million in travel annually. 
oS 5 P 


The President will soon send to Congress recommendations for centralizing man- 
agerial functions of federal regulatory agencies. He already has asked Congress to 
strengthen the role of agency chairmen as a step toward tighter control of agency func- 
tions. Specifically, he wants more authority for chairmen to staff agencies subject to 
Civil Service requirements; form organizational patterns, review budget estimates and 
allocate funds within each agency according to the as major aims and purposes. 
The President also emphasized that the chairmen should be directly responsible to him. 


Rep. Stephen B. Derounian has introduced a bill that could kill development of a 
supersonic transport. The New York Republican represents a district near La Guardia 
and Idlewild airports and is a strong critic of aircraft noise. His bill would require 
Federal Aviation Agency to preclude use of any aircraft in commercial service that could 
exceed speeds of current aircraft. Rep. Derounian said he wrote the bill after FAA 
Administrator Najeeb Halaby asked Congress for $10 million for supersonic transport 
development. The money should be spent to solve existing airline safety problems before 
“creating other problems,” Rep. Derounian said. 


—Washington Staff 
25 





Industry Shapes Supersonic Design Goals 


IATA conference concludes supersonic airliners are 
technically feasible but economically undefined. 


By David A. Anderton 


Montreal, Que.—Broad specifications for supersonic transports, now gener- 
ally accepted as inevitable by the early 1970s, began to take shape here last 
week at the 14th Technical Conference of the International Air Transport 


Assn. 


Such transports will be about the geometric size of today’s jets but will 
weigh approximately 400,000 Ib. They will seat about 130 passengers, prob- 
ably in all-coach configuration, carry them over stage lengths initially of 3,500 
naut. mi., with growth to serve longer routes built into the design. Cruise 
speeds will be on the order of Mach 3 and altitudes will approximate 75,000 ft. 
In holding patterns, approaches and landings, over-all performance will equal 


or better today’s transports. 

This first official exposure of oper- 
itors to designers has helped immeas- 
.urably to narrow gaps between groups 
and to give both new appreciation of 
each other’s problems. 

For old hands at the game of design- 
ing transports to match the require- 
ments of the world’s airlines, this 
meeting provided new detailed factors 
that had to be fed into their project 
teams. 

For relative newcomers to the field 
of supersonic transportation, this meet- 
ing provided a series of factual inputs 
that gave more useful information 
than dozens of trips into the field. 

Basic conclusion of the Technical 
Conference was that supersonic trans- 
ports are technically feasible, but eco- 
nomically undefined. 

“We think we know how to build 
them,” said one engineer, “but we 
haven’t the faintest idea about seat- 
mile costs.” 


Costs Not Defined 


For airlines, this all-important 
parameter of seat-mile costs never did 
get defined thoroughly. About the 
best approach was a general agreement 
among old-line suppliers of the world’s 
transports that costs would be com- 
parable to today’s values. But scveral 
engineers said it was premature to 
think in terms of seat-mile costs and 
that the conference should consider 
airplane costs per mile. 

Actually this conference tried to de- 
fine in technical terms broad specifica- 
tions for supersonic transport. Broad 
concepts, both in a configuration and 
operation sense, began to show through 
the front of detailed questions and 
answers that sometimes seemed to ob- 
scure the general picture, but what it 
boiled down to was this: Airline opera- 
tors—with very few exceptions—wanted 
1 profitable airplane about the size and 
capacity of today’s subsonic jets, capa- 
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ble of using the same runways and 
urport facilities, and having low-speed 
performance either equal to or better 
than the current generation of jet 
transports. 

Users wanted to be able to buy 
these airplanes, operate them _profita- 
bly, and write them off over a time 
span of at least 10 years. In some 
cases, considerably longer useful life, 
up to 20 vears, was mentioned. 


Servicing Requirements 


(hey wanted these airplanes to be 
simple to maintain and easy to repair. 
[here were to be no new problems of 
passenger loading, refueling or ramp 
positioning, and while they were will- 
ing to pay a premium initial cost for 
an airplane with the tremendous pro- 
ductivity of a supersonic transport, 
they definitely would not put up with 
a premium price for the necessities of 
the airplane’s everyday life. Fuel costs 
worried the airlines, who said that in 
the case of a supersonic transport, they 
were half of the direct operating cost 
figures. 

Complexities of automatic checkout 
equipment, which in the airlines’ equa- 
tion could equal lost money, also wor- 
ried them. 

Manufacturers were willing to meet 
most points with occasional and ex- 
pected compromise. Their concern was 
with the price airlines were willing to 
pay for premium performance. 

Most compromises of cost versus per- 
formance could be expected to show in 
the low-speed flight regime, they indi- 
cated. If airlines wanted pattern, ap- 
proach and landing speeds equal to 
today’s Boeing and Douglas jets, that 
was possible at little premium. But if 
these speeds had to be lower—and there 
was considerable support for that case 
—then the price had to be paid. The 
price was the cost of providing extra 
aerodynamic and structural trickery of 


variable geometry or. boundary layer 
control that would give these Mach 3 
aircraft the capabilities of a Douglas 
DC-6 in circuit. 

Technically it looks like a long wavy 
from the configuration studies of NASA, 
which feature variable sweepback, to 
some of the fixed geometries of manu- 
facturers. “With all due respect to 
John Stack,” said one designer, “I wish 
he had to design a complete airplane 
instead of just getting the best ideas in 
the world for aerodynamic configura- 
tions.” 

But Stack himself is the first to point 
out that there is no technical monopoly 
in NASA studies showing variable sweep 
as one method of licking low-speed 
problems. He said North American Avi- 
ation is working in the right direction 
by using drooping wingtips. They give 
additional directional stability at super- 
sonic speeds where needed and increased 
aspect ratio at landing speeds. 

Most manufacturers agreed that vari- 
able geometry of some sort was a neces- 
sity, but then were careful to emphasize 
that variable geometry did not neces- 
sarily mean variable sweep. “We've 
used variable geometry. for years,” said 
a project engineer, “and the flaps work 
pretty well. We're thinking now of 
engine inlets, for example, and vertical 
and horizontal tails.” 

Most designers felt variable sweep 
was not their best choice and one cited 
the waste of usable volume for fuel that 
would be the result of accommodation 
of the hinged root section on a variable 
sweep wing. But none of them would 
categorically rule out any geometric 
changes in the airplane now for any 
reason, preferring to wait until the 
project had considerably more study 
time behind it. 

But although they agreed on variable 
geometry and the provision of good low- 
speed performance, there were as many 
disagreements about the way to design 
the airplane as there were designers. 


Supersonic Projects 


Current inventory of supersonic 
transport projects shows a total of eight, 
including five from the U. S., two from 
Great Britain and one from France. In 
the U.S., old-line transport companies 
such as Boeing, Convair, Douglas and 
Lockheed have been joined by tough 
newcomer North American Aviation. 
In England, British Aircraft Corp. is 
combining the talents of Vickers and 
English Electric in a powerful team ef- 
fort aimed at beating out the Hawker 
Siddeley entry, and in France the tech- 
nically competent team of Sud Aviation 
and Dassault is a dark horse in the race, 
drawing heavily on the supersonic expe- 


AVIATION WEEK, April 24, 1961 





rience of Dassault, the size and encom- 
passed talents in Sud Aviation plus the 
unique experience of Nord Aviation 
with flight tests of a combined turbo- 
ramjet powerplant in a Mach 2 Griffon 
aircraft. 

None of these teams is underrated by 
the competition. “Remember, we never 
took the Caravelle seriously until it was 
too late,” said one American sales engi- 
neer. “The French could have some 
intriguing answers again.” 

But whether the supersonic transport 
of the 1970s bears an American, British 
or French nameplate, it will have to 
meet criteria hammered out here and at 
later similar meetings by airline users of 
the world. Ultimately there is one cri- 
terion for judging the success of a super- 
sonic transport, said Sir William Hil- 
dred, director general of IATA, in 
opening this meeting, and that, he said, 
is the price of the ticket. 


First Centaur Flight 
Delayed Six Months 


Washington—First Centaur launch 
date has been delayed six months to 
November because of a faulty ignition 
system which caused three test stand 
explosions at the Pratt & Whitney 
Florida facility, Maj. Gen. Don R. 
Ostrander told the House space com- 
mittee last week. 

Gen. Ostrander, director of National 
Aeronautics and Space Administration 
launch vehicle programs, said redesign 
of valve timing and injector of the LR- 
115 liquid oxygen-liquid hydrogen en- 
gine has been necessary because the 
original system injected an improper 
mixture which produced “a ball of hy- 
drogen” around the sparkplug igniter. 

NASA has shuffled its liquid hydro- 
gen-liquid oxygen engine program to 
emphasize the 15,000-Ib. thrust con- 
figuration for Centaur and Saturn. Last 
week, the agency’s contract with Pratt 
& Whitney for development of the LR- 
119 engine had not been canceled (AW 
Apr. 17, p. 39). The uprated engine, 
which would develop 17,500 Ib. thrust, 
has no present application since it was 
replaced by the LR-115 in Saturn C-1 
and C-2 upper stages. 

The Kennedy budget added $25.6 
million to accelerate development of 
the Centaur vehicle (see photo p. 30), 
most of which now will go to the LR- 
115 engine. NASA’s other hydrogen- 
oxygen engine, the 200,000-Ib. Rocket- 
dyne J-2, received an additional $56 
million in the new budget. Cluster of 
four J-2 engines will power the second 
stage of the Saturn C-2. 

Pratt & Whitney plans to continue 
product improvement on an uprated 
hydrogen-oxygen engine to increase 
both thrust and specific impulse of the 
LR-115. 
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U.S. Offers Canadian Production 
Of F-104s for Greece, Turkey 


Washington—Negotiations for pro- 
duction of about 300 Lockheed F-104s 
in Canada, to implement an agreement 
between President Kennedy and Can- 
adian Prime Minister John G. Diefen- 
baker, will enter another round late 
this week in Ottawa. 

If they go into production, the 300 
fighters will be given to Greece and 
Turkey under the U.S. Mutual De- 
fense Assistance Program. They will be 
ordered in addition to the CF-104s 
Canada is building for its own use. 

The plan is a major concession to 
Canadian arguments that the U.S. 
has not paid enough attention to the 
official policy of an even exchange in 
weapon procurement between the two 
countries. Difficult problems remain to 
be solved in deciding which companies 
would build engines, electronic equip- 
ment and airframe subassemblies. Pro- 
duction declines in both the U.S. and 
Canadian airframe industries have 
created political pressures which are 
making negotiations sensitive. 

Canada, which had tied its U.S. 
sales hopes to the Canadair CL-44 
cargo transport, was left with little 
prospect for future airframe production 
when the U.S. decided to buy C-135s 
and C-130s for its interim airlift needs. 
Canadair is the only major airframe 
manufacturer remaining active in 
Canada since Avro Aircraft, Ltd., was 
drastically reduced in size when the 
government decided to cancel produc- 
tion of the CF-105 interceptor. 

Lockheed has a sizable F-104 
duction program of its own and has 
substantial contracts for the C-130 and 
C-141 cargo transports and the Polaris 
missile. This would cushion the impact 
of losing further production to Canada. 
General Electric, which furnishes the 
F-104’s J79 engines, could be adversely 
affected in the Cincinnati, Ohio, area 
where it has its engine plants. It was 
hit recently by the cancellation of 
the nuclear-powered aircraft program. 

The F-104 intended for MDAP use 
is essentially the same as the F-104G 
which is being assembled in Germany 
for some of the North Atlantic Treaty 
Organization nations. It will be capable 
of both air-to-air and air-to-ground 
missions, unlike the CF-104 which is 
primarily for air-to-ground work. 

The MDAP F-104 will differ from 
the F-104G in some details, with differ- 
ent size wheels and tire imprint areas. 
It is to carry the F-15A North American 
Search and Ranging Radar NASARR, 
which can perform the dual mission 
role. The CF-104 carries an R-24-A 
radar. 


pro- 


differ also, with the 
| the MDAP F-104 requir- 
ting gunsight. The CF-104 
uses an il gunsight. 

In addition to the CL-44 and the 
CF-105 Canadians feel that other 
design theirs have been overlooked. 
Another ‘craft mentioned is the 
Argus ti-submarine aircraft. They 
point iat they have been purchas- 
ing U. S.-built aircraft, including the 
DC-8 Trans-Canada Airlines, and 
they fe iircraft economic flow has 
been 
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roduction in other than 
srams, called Mutual Se- 
Sales, is expected to 
reach n European production, 
costing st $2 billion by 1965. 
West Germany is producing the 
complete F-104G, using components 
made rope augmented by some 
parts fr the U.S., for the Organ- 
Direction and Control 
Represented in ODC §are 
The Netherlands, Bel- 


ization 
(ODC 
West G ny, 
gium and Italy 
Th m to produce MDAP air- 
craft nada will have an impact 
on the European ODC operation, 
which h ioped for the business. 


F-105 Close Support 
Demonstrated by USAF 


Tact 
of the 


were | 


troop support capabilities 
yublic F-105 fighter-bomber 
trial last week as top officers 
of th and Air Force watched 
joint n ers in the area near Nellis 
AFB, Las Vegas, Nev. 
The nstration was the result of 
ism of the close support 
gh performance aircraft, in- 
F-105 and the North Amer- 
claiming they could not 
} unimproved airstrips, are 
tr delivery of conventional 
ire too sophisticated and 
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Mar Corps and the Navy plan 
to mat he Air Force show with a 
similar monstration Apr. 26 in the 
area of the Cherrv Point, N. C., Marine 
Corps Air Station. 

A Vertol H-21 helicopter crashed just 
after during the Nellis AFB 
demonstration, and blade fragments 
killed ¢ Wayne E. Downing, assist- 
ant for ition in the Requirements 
Divisiot \ir Force deputy chief of 
staff-log ind USAF Lt. Fred D. 
Wolf, vere standing on the heli- 
copter p H-21 passengers and crew 
were not injured. 
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Douglas Cites Recovery Prospects; 
Stockholders Critical of Report 


Los Angeles—After two loss-years, 
Douglas Aircraft Co. is headed toward 
recovery, Chairman Donald W. Doug- 
las, Sr., told 1,100 stockholders at the 
annual meeting here, but there was 
dissent from some of the individual 
stockholders. 

The company reported a profit for 
the second consecutive quarter, but no 
cash dividends are to be paid because of 
restrictive provisions in Douglas’ long- 
term debentures. A stockholder rose 
to say that according to his interpreta- 
tion of the annual report, no dividend 
would be possible for two or three more 
vears. 

Donald Douglas, Jr., president of 
the company, said many factors could 
affect the date at which a dividend will 
be possible. 

For the first quarter of Fiscal 1961, 
which ended Feb. 28, the company re- 
ported a net profit of $1,715,000. 

Sales were $204,865,000 compared 
with $251,519,000 for the first quarter 
of 1960. Profit on the 3,816,000 shares 
presently outstanding was 45 cents com- 
pared with a loss of $1.82 a year earlier. 

Total backlog at the end of the 
quarter was $879,707,000, of which 
$646,118,000 or 73% was government 
work and $233,589,000 or 27% was 
commercial. Backlog a year ago was 
$1,413,363,000, with $746,245,000 or 
52.8% government work and $677,- 
118,000 or 47.2% commercial. 

Two new directors, Charles R. Able 
and Jackson R. McGowen, were elected. 
Able is vice president-defense programs 
and McGowen is vice president-com- 
mercial programs. 


Corrective Measures 


Douglas cited cost-cutting and diver- 
sification maneuvers that the company 
is making to improve its profit-loss posi- 
tion. He said that about 1,000 employes 
have been transferred from the com- 
pany’s Santa Monica Division to the 
Long Beach plant in order to centralize 
all transport activities there. Missile 
and Space System engineering personnel 
are being centralized at the company’s 
Culver City facility. Missile production 
will be retained at the Santa Monica 
facility. 

Douglas said the company is attempt- 
ing to buy areas of the Long Beach 
plant which still belong to Air Force 
and sell other areas which are no longer 
needed. Air Force is reported to be 
interested in taking over the publica- 
tions and simulator facility at Lawndale, 
Calif., to make room for expansion of 
USAF’s Arbor Vitae complex housing 
the Ballistic Missile Systems Division 
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and the Space Systems Division which, 
before recent reorganization of the 
service (AW Mar. 27, p. 22), were both 
part of the Ballistic Missile Division. 

While the transition from a great 
deal of long-run production work to an 
emphasis on short-run scientific research 
and development makes it difficult to 
control overhead costs, “we believe 
Douglas overhead bidding rates are 
among the lowest in the aerospace in- 
dustry,” Douglas said. 

Critical stockholders denied this. One 
reported he had heard that Douglas 
lost the SOR-182 jet transport competi- 
tion because its unit price was $1 mil- 
lion above the Lockheed price. Another 
said that in 1951, Douglas sales were 
only a quarter of last year’s sales but 
the company was able to show a $7-mil- 
lion profit. He called for a reduction 
In costs. 

Chairman Douglas replied that there 
was not such a wide disparity between 
the Douglas and Lockheed prices for 
SOR-182 and predicted that Lockheed 
would “lose considerable money” on it 
if USAF fails to buy enough change 
orders to let the company equalize price 
and cost. 


Layoffs Anticipated 


Company President Donald Douglas, 
Jr., said there will be more layoffs at 
Douglas, mostly in the Long Beach 
plant, but that employment will soon 
level off. He said the trend cannot start 


upward again until after substantial 
DC-8 reorders or major new contracts. 
“Unhappily, it would be two or three 
vears in the future,” he said. President 
Douglas pointed out that Long Beach 
is one of the few facilities in the country 
in which both the plant and the airfield 
could handle a supersonic transport. 

He said that the company has been 
disappointed by slow sales for the DC-8 
and the Sud Caravelle but has hopes for 
an upturn in the future. 

Commenting on changes in the busi- 
ness, Douglas noted that engineers 
have risen from 6% of the company 
population to 23% in the past few years 
and that the proportion will probably 
tise to 33% in the next few years. 
Douglas clashed with one stockholder 
on the company’s pace of diversification. 
The stockholder won applause when he 
called for more and quicker diversifica- 
tion and suggested that the company 
might revive its interest in boats. 
Douglas, Sr., said that he saw no profit 
in the boat business but pointed out 
that the company is actively trying to 
sell paper honeycomb, trade-named Air- 
comb, to the homebuilding industry. 





NAA Aid Requested 


Washington—Congress has been asked 
to authorize a $450,000 appropriation to 
the Secretary of Defense to help the 
National Aeronautic Assn. finance world 
aviation championships and a General 
1962 Conference of Federation Aero- 
nautique Internationale in the U. S. 

The championships and conference 
would be held in conjunction with the 
Air Force Assn.’s World Congress of 
Flight at Las Vegas, Nev., Sept. 16-23. 
NAA will handle the general aviation 
portion of the congress regardless of 
whether the bill passes, but a spokesman 
said NAA cannot play host to the cham- 
pionships and conference without aid. 

The bill was introduced by Rep. Olin 
Teague (D.-Tex.) at the request of 
Jacqueline Cochran, former president of 
FAI. It has been referred to the House 
Armed Services Committee for action, 
and the committee has asked Defense 
Department for its comments. The bill 
would provide that the secretary furnish 
assistance for the championships, the con- 
ference ‘“‘and for other purposes.” 

Championship events would include 
gliding, aerobatics, model aircraft flights, 
parachuting and ballooning. 


Reduced 1962 Cessna 


Earnings Forecast 


Cessna Aircraft Co. sales and earn- 
ings will not meet last year’s level, Presi- 
dent Dwane L. Wallace told stock- 
holders after a meeting of the board of 
directors at which results of first six 
months of Fiscal 1962 were revealed. 

Indications were that business air- 
craft sales, although experiencing a 
“slight pickup,” were still affected by 
general recession conditions to the 
point where a more favorable prediction 
of year-end results could not be made 
at this time. Although official indus- 
try-wide figures are not vet available, 
indications are that March—generally a 
month of high deliveries—did not show 
a significant upturn from the declines 
experienced in January and February, 
at which point the industry was behind 
some 327 units and approximately $5.2 
million in factory billings compared 
with the same period last year. 

Cessna reported that for the first six 
months of its Fiscal 1962 period, total 
sales were $47,573,000 compared with 
$57,314,000 in the same period for 
Fiscal 1961. Commercial sales for the 
first six months recently ended were 
$27.7 million compared with $30,664,- 
000 for the same period last year. Earn- 
ings for the first half of Fiscal 1962 
were 99 cents per share compared with 
$1.31 in the first half of last year. 

The company announced it would 
pay its regular quarterly cash dividend 
of 25 cents May 16th. 
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Explorer X Maps Solar Magnetic Lines 


Washington—Explorer X has pro- 
vided “fantastically clean” data on 
earth and interplanetary magnetic fields 
which support the theory that solar 
winds are strong and relatively stable at 
distances at least to 145,000 mi. from 
the earth, the limit of the satellite’s 
measurements. 

From preliminary findings _ repre- 
senting about six of the 60 hr. of data 
provided by the magnetometer yo 
the National Aeronautics and Space 
Administration has mapped solar mag- 
netic lines which are nearly radial 
away from the sun and are composed 
of streams of particles which impinge at 
high velocity on the earth’s magnetic 
field at altitudes ranging from 52,000 
to 100,000 mi. above the earth’s sur- 
face. 

Dr. Charles 


Sonett, chief of 


NASA’s science, lunar and planetary 
programs, said a knowledge of the 
“plasma wars” in magnetic fields could 
lead to understanding of controlled 
thermonuclear fusion on the earth. 

The 78-lb. package was launched in- 
to a highly elliptical orbit Mar. 25 (AW 
Apr. 3, p. 32) and encountered mag- 
netism in interplanetary space ranging 
in strength from 20-32 gammas 
Strongest field measured by the Pioneer 
V probe at 125,000 mi. altitude was 
2.7 gammas. A gamma is about 0.05 
of the magnetism on the surface of the 
earth. 

The satellite, which was useful as a 
scientific instrument during its 60 hr 
of transmitting time, is still in an orbit 
with a 100-mi. perigee and 145,000-mi. 
apogee. 

Significant 


preliminary measure- 


SOLAR MAGNETIC FIELD 


UN'S EQUATORIAL PLANE 


(a) IF SOLAR WIND DID NOT EXIST 
(b) WITH MODERATE SOLAR WIND 
es (c) WITH STRONG SOLAR WIND 
























































: yee 
POLE er 
4 


Detailed analysis of Explorer X data is expected to provide a map of the solar magnetic 


lines of force. 


Preliminary findings using about 10% of 


available data indicate a high 


energy, relatively stable wind emitted from the sun in lines of force nearly parallel. 


THEORETICAL BENDING OF SOLAR WIND MAGNETIC FIELD LINES 
CAUSED BY SUN'S ROTATION(VIEWED FROM ABOVE THE NORTH POLE) 
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LOW ENERGY SOLAR WIND 
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HIGH ENERGY SOLAR WIND 
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‘First Photo of NASA- Convair Centaur Vehicle 


First photo of a complete Convair Centaur upper stage, which will be used with the Convair Atlas-D booster and in some Saturn con- 


figurations to launch a variety of military and scientific space payloads. 


National Aeronautics and Space Administration plans to make 


the first Atlas-Centaur launching next November and to use at least 15 Atlas-Centaurs by the end of 1964 in a joint program with 
USAF. Vehicle is shown at Convair-Astronautics’ San Diego plant. Centaur is powered by two 15,000 Ib. thrust Pratt & Whitney 


LR-\15 liquid hydrogen engines. 


A flight model of the Centaur stage already has undergone vertical mating tests with the modified 


Atlas booster at Cape Canaveral. Launch complex will have two pads, and other Atlas pads there may be modified to accommodate Centaur. 


Army Needs Faster Reconnaissance Data 


Washington—Army has growing need 
for instant transmission of battlefield 
information in simple form to a ground 
commander while aircraft are perform. 
ing their reconnaissance missions. 

Ne longer can a decision await the 
return of an aircraft and the processing 
of film, industry panel members told the 
Institute of Aerospace Sciences’ Na- 
tional Army Aviation Meeting. In an 
immediate battle area, which can extend 
as far as 300 mi., intelligence data must 
be available quickly in easily used form. 

With the addition of its own aircraft, 
such as the Grumman AO-1 Mohawk, 
the Army hopes to fill a void which it 
now considers serious. One pressing 
need is for target information for opera- 
tions with the surface-to-surface Per- 
shing missile, which would be aimed at 
command posts and mobile targets. 

When such information is received, 
it must be simple and easy to interpret. 
Human factors must be taken into ac- 
count, with the understanding that 
semi-trained personnel must be used for 
photographic interpretation. Methods 
for training these people were studied 
by Boeing Aircraft Co., which evaluated 
10 methods of teaching recognition of 
complex forms and of changes in pic- 
torial data. 

New cockpit designs, more precise 
navigation aids and terrain avoidance 
radar will be prime requirements for 
aircraft of the future, the panelists said. 

Considering Army rotary wing needs 
for the period 1970-80, comparisons 
were made between aerial jeeps and 
helicopters. A continuing need for the 
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rotary wing aircraft was forecast be- 
cause this type is more economical for 
vertical rise operations. 

The helicopter is limited to about 
190-kt. forward speed because of the 
stall characteristics of retreating blades. 
The compound helicopter, however, 
which would have wings and would un- 
load the rotor and perhaps stow it for 
forward flight, shows promise for speeds 
of 250 kt. using turbofans and lift fans. 

For short, heavy hauls, helicopters 
will probably use the hot rotor system, 
which ducts exhaust gases to the rotor 
tips. The cold rotor ducting system, 
which burns fuel at the tips, is much 
less economical in fuel consumption. 
For conventional longer range hauling, 
the shaft-driven helicopter will remain 
the favored configuration. The hot rotor 
also would be used for the compound 
aircraft. 

For hovering missions, the helicopter 
IS expec ted to remain the most efficient 
vehicle. Efficiency decreases as the 
downstream velocity increases with 
vehicles using fans and jets vented 
downward. 

It was predicted that the big step 
forward in rotary wing aircraft will be 
the compound configuration, but that 
advances also will be made in structures 
ind engines. 

Studies conducted by the National 
Aeronautics and Space Administration 
on various flying platforms controlled 
by a single passenger showed that they 
are basically unstable. These vehicles 
are controllable both by movements of 
the body, as in shifting weight instinc- 


tively (kinesthetic control) and by stick 
control, as in an aircraft. Test subjects 
who were experienced pilots preferred 
the stick system, while non-pilot opinion 
divided evenly on the two systems. 

Ground effect machines, which use 
the air cushion principle to expend less 
energy for remaining airborne than con- 
ventional aircraft, have been studied to 
incorporate aerodynamic shapes in order 
to achieve greater forward speeds. In- 
stead of the current 15-17 kt., 200 kt. 
is considered possible with this system. 

For the 1970-80 period, panelists en- 
visioned fixed wing aircraft for the 
Army as being all turbine-powered, us- 
ing pods instead of fuselages to carry 
their loads. Short takeoff and landing 
performance would be enhanced by use 
of boundary layer control, probably by 
blowing air over the flap area to retain 
smooth air flow at high angles of at- 
tack. Other systems employing suction 
involve considerable plumbing and are 
believed to be uneconomical. 

Need for a “gap filler” assault trans- 
port was expressed. Panelists said the 
Army needs an aircraft which will oper- 
ate in the area between the high per- 
formance strategic airlift of the Air 
Force and the aircraft the Army now 
operates. 

Discussing future engines for aircraft, 
they said the Army will have to “pick 
up the ball’ on small engines. Improve- 
ments forecast for turbine engines are 
expected to bring fuel consumption 
down to 0.3 or 0.2 Ib./hp./hr. and 
weight down to 5 hp. per pound of 
engine weight. 


AVIATION WEEK, April 24, 1961 





First Orbital Mercury Shot Set This Week 


By Edward H. Kolcum 


Washington—United States plans to 
orbit an instrumented Mercury capsule 
this week, while Congress is virtually 
offering a blank check to accelerate the 
civilian man-in-space program so a lunar 
landing can be made by 1967 

The House Committee on Science 
and Astronautics, spurred by the orbital 
flight of Soviet air force Maj. Yuri A. 
Gagarin, urged the National Aeronau- 
tics and Space Administration to “tell 
us what you need . . . and we will help 
vou get it.” 

Dr. Robert C. Scamans, Jr., associate 
NASA administrator, responded to 
searching committee questioning by 
estimating that in an all-out effort the 
U.S. could send a man to the moon in 
six vears instead of the 9-10 vr.—in the 
present plan, but the cost could run 
as high as $40 billion—$8-$10 billion 
more than with the longer schedule. 

The orbital Mercury shot, under con- 
sideration for some time as an alterna- 
tive to the original injection abort 
profile, will be flown as the third 
Atlas-boosted Mercury test (MA-3) and 
will compress several experiments into 
one. The capsule will be designed to 
test capsule and ground communica- 
tions and command frequencies, check 
out ground tracking stations, and fly an 
insertion abort trajectory after it com 
pletes one orbit. It will be the first 
Mercury capsule to go on a satellite 
mission. 

MA-3 originally was planned to reach 
orbit velocity and altitude, then to im- 
mediately re-enter about 3,000 mi. 
down range, simulating an at the 
moment of orbital injection 

NASA said it not known if a suc 
cessful MA-3, with the new test objec- 
tives, can compress the development 
schedule of the Mercury program. First 
manned ballistic flight mav follow a 
successful MA-3 within a week. A Littl 
Joe flight from Wallops Island was 
scheduled Apr. 22 in the third attempt 
to test the capsule 
escape system under 
loads. 

At the Atlant 
Corp. described a new “gel-solid” pro 
pellant which the 
could fuel a multi-million 
vehicle under a schedule w 
beat the 1964 Saturn C-] 
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pound thrust 
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company says the fuel can be delivere 
to the launch vehicle for 80 cents p 
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In the NASA testimonv, Dr. Seamans 
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said Apollo was cut from an original 
$71.2 million to $29.5 by both Ken- 
nedy and Eisenhower Administrations. 

Dr. Seamans strongly recommended 
restoration of $42.6 million for Apollo, 
which would permit award of a hard- 
ware contract for circumlunar develop- 
ment flights with large-scale spacecraft 
models. He estimated the flight program 
could be accelerated 6-12 months with 
full funding. 

First part of the Apollo flight pro- 
gram, deleted from the budget, was in- 
strumentation of the last four Project 
Mercury production capsules for mul- 
tiple earth orbits containing primate 
passengers. They would be capsules 
21-24 produced by McDonnell Aircraft 
Corp. 

Congressional testimony also showed 
that the agency requested Fiscal 1962 
funds totaling $1.4 billion, of which 
the Eisenhower Administration ap- 
proved $1.1 billion. Kennedy Admin- 
istration added $125.7 million to the 
Eisenhower budget 

The original request differs from the 
current Administration budget by 
$182.5 million, affecting pro- 
grams in addition to Apollo 
e Rover nuclear rocket engine program, 
$15 million deleted for facilities to 
test the complete Rover engine, and 
$8.5 million deleted from research and 
development funds. Lack of facilities 
will delay the program 6-9 months, if 
they are not provided until Fiscal 1963, 
according to Maj. Gen. Don R. Ostran- 


these 


der, NASA launch vehicles director. 
e Personnel addition, 300 not approved 
it Sy l'ask Group for Apollo man- 
agem 
e High 
at_ | 
mani 
not 
Tot Kennedy cuts in NASA re- 
quest luded $136.8 million in re- 
search funds, $32.9 million for con- 
nd $12.8 million for salaries 


vacuum propulsion test facility 
Research Center and a 
tellite tracking station were 


struct 
ind SCS 
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sensit sition. They must justify 
the K ly budget and at the same 
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the g ig prestige lead now held by 
the S in space projects. In most 
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mitt hairman Overton Brooks 
D.-1 ho predicted a $1.5-billion 
NASA lzet for Fiscal 1962 several 
mont! 1id his committee will go 
throu; cuts, program by program, 
if the over-all civilian 

in be accelerated. 
management _ philosophies 
riticism, particularly from 
Fulton (R.-Pa.), who ac- 
nev of surrendering to the 
u without an argument. 
that the management 
Adm. William F. Ra- 
ids the Polaris project. and 
Hyman Rickover, head of 
lear reactor programs, be 

the space agency. 


USAF, Army Detail Aircraft Plans 


Force and 


details last 


Washington—Air 
disclosed additional 
on aircraft and 
pugchase during Fiscal 1962 

Army reported to Ci 
has earmarked $2] 
craft procurement and $550 
for missile procurement, 

e Bell Iroquois helicopt 
lion for 242 

e Vertol Chinook transport helicopt 
$35.4 million for 24 

e De Havilland Caribou STOL trans- 
port, $30.2 million for 48 

e Grumman Mohawk 
plane, $42.8 million for 48 
e Beech Seminole transport, 
lion for 14 

In addition, $33 
cated for spare parts, 
and transportation to 
tion. 

The missiles in Armv’s Fiscal 
1962 procurement program are Hawk 
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missile, Redeve man- 
defense missile, Hon- 
range missile, Little John 
stem, Pershing solid pro- 
| missile, and Sergeant 
it guided missile. 
ted these allocations for 
: irchases 
e Boeing KC-135 tanker, 


$185.7 mil 


F-105 fighter, $369.9 mil- 
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types: Hughes Falcon 
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Bullpup air-to-surface missile, 
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First Photos of GE’s Apollo Configuration 


First photos of General Electric Missile and Space Vehicle Department’s concept of the three-man Project Apollo space vehicle show model 
used in congressional hearings. Dome-shaped capsule similar to Nerv and Discoverer re-entry bodies is one version of the command module, 
which would house men in flight and return them to earth. Beneath the conical section of the complete vehicle is another version of 
the command module. Rockets on flared skirt are for emergency escape during boost phase. GE is one of three companies making paid 
Apollo feasibility studies for National Aeronautics and Space Administration. 


Soviets Will Explore 
Space Survival Limits 


Moscow—Next major goals of Russian 
space research will include determining 
the extreme limits of survival of living 
organisms in order to make prolonged 
flights to planets as safe as earth orbital 
flights, Soviet scientists reported last 
week. 

Medica! scientist Oleg Gazenko be 
lieves on the basis of Maj. Yuri Ga 
garin’s flight around the earth Apr. 12 
AW Apr. 17, p. 26) that it will not be 
necessary to train man to endure weight 
lessness except to acquaint him with it. 

Prof. Ivan Maiskv, director of th 
Academy of Medical Sciences’ Experi 
mental Biology Institute, said the time 
has now come to make more detailed 
studies of the effects of space factors on 
biological substances. Especially impor- 
tant, he said, is the study of the ex- 
treme limits of survival of living cells, 
but effects of prolonged weightlessness 
on biochemical processes also require 
more study. 

Vladimir Englehardt, described as a 
leading Soviet biochemist, wrote in 


Izvestia that the walls of Soviet space 
sufficient radiation pro- 
tection “at the altitudes now under 
consideration,” but said with penetra- 
tion into new zones, where radiation is 
more intense and has greater penetrat- 
ing force, protective measures will need 
further perfecting. 

Englehardt, director of the Academy 
of Sciences’ Institute of Radiation 
Physiochemical Biology, said results of 
with living organisms have 


ships ensureé 


spaceflights 
proven encouraging and have shown the 
magnitude of possible aggregate radia- 
tion effect to be small, lying ‘far below” 
the threshold at which unfavorable con- 
sequences could be expected 

Andrei Lebedinskv, a member of the 
Academy of Medical Sciences, told the 
Soviet news agency Tass that scientists 
had considered acceleration, weightless- 
ness and radiation to be the three 
greatest dangers, in that order, before 
Maj. Gagarin’s flight. A recent article 
in Meditsinsky Rabotnik referred to a 
7 or 8g acceleration as the maximum 
stress on launching for spaceflight. Prof. 
Vladimir V. Dobronravov indicated 
that Gagarin’s flight resulted in a max- 
imum stress of 5g. 


Pilot Error Ruled Out 
In Downing of B-52 


the accident 
Air National 


Air Force has decided 
in which a New Mexico 
Guard F-100 accidentally shot down a 
Strategic Air Command B-52 bomber 
with a Sidewinder missile, was caused 
by an unknown mechanical malfunc- 
tion rather than by pilot error. 

Findings of a joint USAF-industry 
investigating board (AW Apr. 17, p. 30) 
were given late last week to Directorate 
of Flight and Missile Safetv. 

Maj. Gen. Perry B. Griffith, deputy 
inspector general for safety, said that 
positive steps have been taken to pre- 
vent recurrence of this tvpe of incident. 

“Most recurring uninten- 
tional releases from modern jet fighters 
of items such as fuel tanks, bombs and 
malfunctions of a mechani- 
cal nature,” he said. “Other causes 
involve electrical short circuits that 
cause firing circuits to become ener- 
gized due to moisture, tiny metallic 
foreign objects, faulty construction and 
human loading error. Pilot error is in a 
singular minority.” 


CaSCS of 


pylons are 
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Washington—International Latex 
Corp. has developed a full pressure suit 
designed to meet requirements for both 
circumlunar and moon surface opera- 
tions and to permit a crewman to op- 
erate outside his craft in the space en- 
vironment. 

The 21-lb. suit is the first garment 
developed specifically for protection 
against radiation, temperature and pres- 
sure hazards of space, according to 
Leonard F. Shepard, research and de- 
velopment manager, Latex Government 
and Industrial Products Division. 

Latex developed the suit, in a pro- 
gram which started six years ago under 
joint Air Force Systems Command- 
company funding. Cost of the program 
to date is estimated at $500,000, equally 
shared by USAF and Latex. 

Self-contained environmental system 
for operation outside the spacecraft is 
carried in a battery-operated back pack. 
The company has worked with the Gar- 
rett Corp. to develop a system which 
will use the energy of evaporating 
liquid oxygen to power the portable 
environmental pack. Latex also is de- 
veloping light flight boots with mag- 
netized attachments to replace the 5-lb. 
standard boots which now are part of 
the system. 

The suit could incorporate self-con- 
tained radiation shielding by pumping 
either water or saturated hvdrocarbons 
through a liner in the outer layer, Shep- 
ard said. Pumping system would be 
activated during passage through the 
Van Allen radiation belts and during a 
solar storm. 

The suit can be donned by a pilot 
unassisted in 4-6 min. It has been worn 
through re-entry temperature profiles 
reaching 260F loads for 35 min. Cool- 
ing is provided through an oxygen pres- 
surization and circulation system which 
removes carbon dioxide and _ provides 
moisture control. Suit temperature can 
be varied; pressure remains at 5 psi. 

Because of its mobility and ease of 
conning, Shepard said, the suit is an 
operational piece of equipment rather 
than an emergency device such as other 
suits which stiffen when pressurized 
and make the wearer a “prisoner” in 
his suit. He sees its potential use in 
manned probes, circumlunar flight and 
exploration of the moon’s surface, since 
requirements for these missions have 
been defined. 

Suit consists of pressure retaining 
and mechanical restraint inner layers 
made of nylon cloth which have a com 
bined neoprene layer at each joint. The 
5-lb. helmet is an epoxy resin shell with 
a face opening. It is connected to the 
suit with a totating ring seal and cot 
rugated neoprene neck section. 





FULL PRESSURE space suit developed by International Latex Corp. provides mobility by 
use of corrugated neoprene joints in the inner nylon cloth layers, Outer layer, also of 


nylon, has an aluminum vapor deposit. Battery-powered back pack holds a portable 
environmental system designed to permit a crewman t erate in space outside his craft. 
Water or saturated hydrocarbons can be pumped into the suit to provide radiation protec- 
tion. The 21-lb. suit maintains a 5 psi. pressure and can be donned by. a pilot in 4-6 min. 





Bell Attempting to Consolidate Unions 


By William H. Gregory 


Bell Acrosystems Co. is attempting to 

reduce the effective number of unions it 
deals with at its Buffalo, N. Y., facilities 
from nine to three as part of a program 
begun since Textron, Inc., acquired Bell 
defense companies nine months ago. 
+ The Textron formula for its holding- 
company type of management of Bell 
does not include anything radically new 
to the defense business, but it has pro- 
duced some specific short- and long- 
range goals. tight cost and personnel 
control being one. 

Bell’s Buffalo area employment has 
cradually dropped from its 16,000 peak 
in 1956. Further personnel cuts fol- 
lowed the Textron acquisition and the 
nadir was reached last summer as Bell’s 
B-52 engine nacelle subassembly con- 
tract, which was not profitable, phased 
out. From a low point then of fewer 
than 3,000, employment has since risen 
to about 3,200. 

Drop in business appeared to be a 
factor in gaining union cooperation for 
some consolidation. One union group 
has resisted, and a decision is expected 
by June 1 from the regional National 
Labor Relations Board, which con- 
ducted a hearing in the case last month. 

The request by Bell to consolidate 
the unions is a novel one, and there was 
no legal precedent to guide the Board. 
The original union organization at Buf- 
falo, all United Auto Workers (CIO) 
affiliates, comprises: 
¢ Local 501 composed of production 
workers, now with about 900 members. 
¢ Local 1286 composed of four separate 
groups of workers: mold loft, production 
engineering, estimating, and production 
control. Each group has its own bar- 
gaining representatives and shop com- 
mittees and its own officers. Total 
membership has been about 1,000. 
© Local 516, also composed of four sepa- 
rate groups with individual officers and 
bargaining and shop committees: inspec- 
tors, timekeepers, accountants and fire 
captains. 

No change was sought in Local 501. 
Local 516 agreed voluntarily to the con- 
solidation into one group two months 
ago, and its 22-man bargaining commit- 
tee that formerly dealt with manage- 
ment was reduced to seven people and 
the number of shop committees also was 
reduced. The other local, 1286, decided 
not to accept the proposal and thus the 
hearing. Its bargaining committee of 25 
people also would be reduced to seven. 

The positive pole of the Textron-Bell 
program, as described to AVIATION 
Week by George W. Miller, Textron 
president, is for Bell to establish itself 
in proprietary design fields to avoid be- 
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coming what he described as a glorified 
job shop. 

To this end, Bell is pursuing what 
would seem to be a contradictory course 
in seeking major subassembly work on 
the Lockheed C-141 turbofan cargo 
transport. The theory is that Bell could 
use such business to gain time for pro- 
prietary development and to reduce its 
overhead at its Buffalo facilities to make 
its proposals on Bell-designed products 
more competitive—its tri-service trans- 
port proposal made jointly with Lock- 
heed, for example. 

Miller described Bell’s long-range 
goals as not seeking business for the 
sake of getting business, but to go after 
business where Bell has experience and 
capability, can be competitive in cost 
and where it conceivably could make 
a contribution to the national effort. 
Miller listed these areas in importance 
for Bell’s Aerospace Rockets Group, 
one of two into which the Buffalo 
operation is divided: 

e Rocket propulsion for upper stages 
and space ships. This is based on Bell’s 
Hustler engine now in four-a-month 
production for the Discoverer, Midas 
and Samos programs, and would call for 
development of a family of engines. 
Bell in this instance would avoid the 
big booster field, but might eventually 
go into electrical propulsion on a com- 
pany-sponsored basis if necessary. 

e VTOL aircraft, based on Bell’s back- 
ground with the X-14 deflected thrust 
experimental airplane and its tilting jet 
experimental work. 

e Reaction controls for space craft. 

e Structures for special applications, 
such as Bell’s double wall structure de- 
veloped for its Dyna-Soar proposal. 

e Target drones, based on a _ license 
with France’s Nord Aviation. U.S. 
Navy is now evaluating a Nord super- 
sonic drone, the CT-41. 

The other major Buffalo group is 
Avionics, and it is stressing: 

e Automatic Landing System now un- 
der contract for installation on some 
of the Navy’s aircraft carriers. 

e Accelerometers and velocity measur- 
ing devices, now used in the Sperry 
Sergeant and other missiles. These are 
developed at Bell’s Avionics Division 
Instrument Laboratory in Cleveland. 
e Inertial guidance systems. 

Textron’s role has been to clarify 
Bell’s objectives rather than chart new 
ones, such as has been the case in its 
establishment of the Textron-Bell man- 
agement relationship. 

Harvey Gaylord, brought from the 
presidency of Bell’s Helicopter Divi- 
sion in Ft. Worth, Tex., to become 
president of Bell Aerospace Corp., was 
given a better and clearer assignment, 


Miller said. Corporate officers other 
than Gaylord were eliminated, and he 
reports directly to Miller at Textron. 
The presidents of each Bell division, 
Aerosystems at Buffalo, Helicopter, and 
Hydraulic Research & Mfg. Co., Bur- 
bank, Calif., report directly to Gaylord. 

Textron, which acquired Bell as part 
of a preconceived diversification and 
expansion program (AW Apr. 25, 1960, 
p. 31), believes primarily in operating 
with a small Textron corporate staff and 
giving divisional executives latitude to 
perform. 

Planning for the other two divisions 
has been more of a long-term nature 
since they had fewer immediate prob- 
lems than the Buffalo division. Two 
major turning points will soon face the 
Helicopter division, however: 

e Decision on certification of the Model 
240, a commercial version of the Bell 
HU-1 Iroquois. Miller said there likely 
will be a place for helicopter buses 
and helicopter taxicabs at dispersed jet 
fields, and there may also be a place 
for helicopter limousines—where the 
240 fits. Evaluation of this and the 
potential executive market will help 
answer the question of whether to 
certificate the ship, Miller said. 

e Army decision in the light observa- 
tion helicopter (LOH) competition. 
Any choice that would put a new manu- 
facturer in the light helicopter field 
would make Bell’s position in it very 
ambiguous, Miller pointed out. 

Longer term decisions also face the 
Helicopter division, Miller added. These 
range from whether the HU-1 should 
eventually have its single engine re- 
placed by two small turbine engines to 
how the VTOL capabilities of the 
Helicopter and Aecrosystems divisions 
might eventually blend. 

Bell has abandoned plans for a re- 
search center in the Buffalo area named 
for the company founder, Lawrence D. 
Bell, and the land has been put up 
for sale. Building of such a center 
might be undertaken eventually, Mil- 
ler said, but Washington, Southern 
California or Florida are likely sites. 

Textron’s biggest assist to Bell, Mil- 
ler said, is in its ability to wait. The 
parent company is organized in an effort 
to avoid cyclical swings of any one 
industry, and it has the credit and 
capital to back Bell in any sizable un- 
dertaking. Bell has its own line of 


. credit with banks of $16 million, and 


Textron can supply additional credit. 

Fundamentally, Textron’s aim is to 
break the chain in which Bell had the 
reputation of having “too many firsts 
and not enough lasts,” that is, to gain 
solid production business from the de- 
sign originality of the company. 
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thle-Wall by Bell — symbolized 


BELL COOLS THE HEAT OF HOMECOMING 


Atmospheric friction which will slow tomorrow’s returning 
space vehicles to safe landing speeds can make cinders of 
both space ship and occupants. 

Bell Aerosystems has worked since the days of the X-] 
supersonic research plane to beat this heat. We call our 
system Double-Wall. We've tested it and we know 
it works. 

Double-Wall is made up of a heat-sustaining outer wall, 
a sublayer of thermal insulation and a cooled inner wall. 
The fundamental principle behind this arrangement is the 
separation of the heat-sustaining and load-carrying func- 
tions of the airframe. 

The outer wall is made up of small heat-resistant panels 
designed to withstand severe heating. It carries no struc- 
tural loads, but serves as an effective heat shield by radi- 
ating most of the re-entry heat back to the atmosphere. 

The layer of protective insulation is used beneath these 


panels to resist the flo 
small amount of heat 
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Therefore, though out 
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above 200° F. 
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GEI’s Remote Control Frequency Selector Is 


12 WAYS BETTER 


Gables Engineering’s Remote Control Frequency Selector is a miracle of 
ingenuity, with such excellent workmanship that 9 out of 10 U.S. airlines 
use it to “‘light’”’ their way. Now available for business and corporate air- 
craft, the GEI Remote Control Frequency Selector will perform its vitally 
important function for you... year after year, with trouble-free service. 
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VHF COMM . . Internal lighting, no glare nor shadow, a feature pioneered by GEI. 
; . Numerals readout horizontally, are correctly spaced, and were designed 
in accordance with A.M.E.L. recommendations. 


. All GEI Frequency Selectors are interchangeable, all fit the same panel 
mounting, occupy minimum behind-panel depth. 


. Solid silver electrical contacts insure permanent, positive contact 
every time. 


. Steel Rotor Shaft with large 4” rotor engaging sections. 

. Rotors are of maximum possible diameter to allow extra fine positive 
tuning. 

. Ceramic wafer spacers, where necessary. 

. Concentric shafts to allow pyramided control knob groupings. 

« Positive lock tuning with high pressure ball-in-notch mechanism. 

. Internally geared counter assembly utilizes long lasting nylon pins. 

. Weighs only 12 to 16 ounces. 


. Over 25 different variations available; controls any standard radio equip- 
ment including VHF NAV and COMM and NAV/COMM in single or 
double channel and in extended range; HF, DME, DMET, VORTAC, 
and ATC Transponders. 


(Face Plate photo exact size) 


For information about GEI's Remote Control Frequency Selector, GEI's new and revolutionary Instru- 
ment Warning System or any special radio control or similar instrumentation problems, write or call 


GABLES ENGINEERING, INC. 


247 Greco Avenue, Coral Gables, Florida « Telephone: Highland 5-3785 





Kennedy Reviews Decision to Begin 


Rover Engine Flight Test Program 


By Katherine Johnsen 


Washington—Kennedy Administra- 
tion is reconsidering its decision to 
move forward with a flight test pro- 
gram for the Rover nuclear rocket and 
is awaiting the outcome of an evalua- 
tion by a committee appointed by 
Presidential Science Adviser Dr. Jerome 
B. Wiesner and headed by Dr. Harvey 
Brooks, dean of engineering and ap- 
plied physics at Harvard University. 

This was disclosed in a letter last 
week from A. P. Luedecke, general man- 
ager of the Atomic Energy Commis- 
sion, to the Joint Congressional Atomic 
Energy Committee. It touched off a 
protest on the House floor by Rep. 
Melvin Price (D.-IIl.), chairman of the 
research and development subcommit- 
tee, that the Administration is losing 
the opportunity to make a significant 
jump over Russia in the space field by 
delaying this project with its potential 
for interplanetary exploration. 

Both the Eisenhower Administration 
budget, submitted in January, and a 
revised program by the Kennedy Ad- 
ministration in March, were aimed at 
initiation of flight testing of a Rover 
powerplant—Project Nerva—as soon as 
would be technically feasible. 

Rep. Price also disclosed that the 
Administration has denied AEC and 
National Aeronautics and Space Ad- 
ministration a total $29 million in Fis- 
cal 1962 funds for Rover related to 
flight test—including $15 million to 
initiate work on engine test facilities 
in Nevada. Unless these cuts are 
promptly restored, Price said, the pres- 
ent 1966-67 target date for first flight 
is impossible. The Kennedy Adminis- 
tration’s budget provides approximately 
$3 million for ground test facilities, 
but not funds for flight test facilities. 


Tactics of Delay 


Noting that the U. S. has a tech- 
nological advantage in the nuclear field, 
Rep. Price charged that the same tactics 
of review, delay, more review, and more 
Jelay that characterized the aircraft 
nuclear propulsion program are now 
characterizing the nuclear rocket pro- 
grain. He viewed the Administration’s 
“lip service” and “long-range program 
statements” on Rover as really “steps 
to provide for a decent burial.” 

The White House has refused to 
release any information on the Rover 
evaluation committee—such as its mem- 
bership, when it was appointed, or 
when it will make its report. 

In addition to Brooks, it is under- 
stood to include Walter Zinn, vice 
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president, Combustion Engineering, 
Inc.; Stanislaw Ulam, Los Alamos 
Scientific Laboratory, also a member of 
the Air Force Space Study Committee 
(AW Jan. 23 p. 33); Arthur Biehl, 
Mainhardt - Biehl Associates, who 
strongly opposed a fly early aircraft 
nuclear propulsion program as a former 
Defense Department technical adviser; 
Theodore Merkle, Lawrence Radiation 
Laboratory, a key figure in the Pluto 
nuclear ramjet program; Al Donovan, 
Aerospace Corp.; Berndt Matthias, Bell 
Laboratories; Eugene Wigner, Prince- 
ton University professor of physics; 
and William Graham, Rand Corp. 

AviaT1ION WEEK has learned that 
there is a divergence of opinion within 
the committee on Rover’s future. 

In his letter to the Atomic Energy 
Committee, Luedecke explained that 
subsequent to the mid-March decision 
to continue to aim at early Rover flight, 
“the Administration decided that fur- 
ther study was required before speci- 
fically directing the program toward 
the flight test objective. The amended 
budget request that was actually sub- 
mitted to the Congress, therefore, pro- 
vided for acceleration of reactor testing, 
but did not provide for the full pro- 
gram aiming at flight test, pending the 
conclusions of the current study.” 


Engine Proposals 


Concurrently last week, an NASA 
source selection board was evaluating 
contract proposals for the Nerva flight 
engine submitted by Aerojet-General, 
American Metal Products Corp., Gen- 
eral Electric, Pratt & Whitney, Rocket- 
dyne, Thiokol, and Westinghouse. 

The Kennedy budget provides a 
total $46.5 million for Rover, with $35 
million allocated to AEC and $11.5 
million to NASA. This is $9 million 
more than the total proposed by the 
Eisenhower Administration. 

Meanwhile, AEC announced a $19.9- 
million Fiscal 1962 program of research 
related to aircraft nuclear propulsion: 
$14.2 million at Pratt & Whitney; $4.5 
million at General Electric; and $1.2 
million at Oak Ridge National Labora- 
torv. The President’s budget provides 
$25 million, but $5.1 million will be 
stretched out into Fiscal 1963. 

GE employment on aircraft nuclear 
propulsion will be reduced from ap- 
proximately 3,500 to 375. At Pratt & 
Whitney, it will be reduced from ap- 
proximately 2,350 to 1,450 

The ANP program—reduced from the 
$150-million annual level of the past 
several years—is generally considered a 
lost cause in Congress. 


News Digest 





Grumman will increase Gulfstream 
production from two to three a month 
in July (AW Apr. 17, p. 23). E. Clinton 
Towl mpany president, told stock- 
holder the annual meeting total 
Gulfstream orders now are 72 and there 
is optimism for foreign sales. First quar- 
ter sales for Grumman were about $75 
million; earnings $1.6 million. 


Dr. Theodore Maiman, who success- 
fully rated the first optical maser 
(AW 18, p. 96), has left Hughes 
Aircraft Co. to join Quantatron, Inc., 
Santa Monica, as director of applied 
physics. Other members of the Atomic 
Physics Group at Hughes Research Lab- 
orato! ire expected to join Quanta- 
tron ther organizations, which will 
requ taffing of the Hughes group 
proje to work on a $300,000 Air 
Force R&D contract for optical masers. 


Jet fuel tax was recommended last 
week President Kennedy. He asked 
Congress to tax jet fuels at the 2-cent 
wiat gasoline rate in Fiscal 1962, 
then ease the rate on both fuels a 
half 1 year until it covers the fed- 
eral a vs costs “properly allocable” to 

ion. Extension of the trans- 
tax also was requested. 


Air Force Radio Research facility, 
120-ft. dish antenna and cost- 
lion, to study satellite com- 
mun ns and space propagation phe- 
nome1 ll be built for operation by 
Mass tts Institute of Technology’s 
oratory at Haystack Hill, 
Mass. North American Co- 
ion will build the antenna, 
Thompson Fiber Glass Co. 

the protective dome. 


using 


Ing 


Proposals to study flight dynamics of 
nucl 1 stage on the Saturn C-2 
hay ubmitted to Marshall Space 
Flight nter by Convair-Astronautics, 
Doug Aircraft, Lockheed Missiles 
Division, Martin and North 
An \ 


ind § 


ition. 


British European Airways is negotiat- 
ing \rmstrong Whitworth 
650 A freighters to expand air 
cargo Order puts Argosy sales 
at 6¢ 


P3V-1 Orion anti-submarine 
rcraft has been accepted by 
from Lockheed Aircraft. 


First 
wart 


the N 


National conference on the peaceful 
uses of will be held May 26-27 in 
Tulsa, Okla., sponsored by the National 
Aero1 ind Space Administration 
ind the Tulsa Chamber of Commerce. 
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Kennedy Will Give KLM West Coast Route 


Decision is reached without consulting U. S. air car- 
riers; Dutch will have to accept U. S. capacity concepts. 


By L. L. Doty 


Washington—U.S. decision to grant a West Coast polar route to The 
Netherlands, reached without consulting U.S. air carriers, has stirred bitter 


reaction within the airline industry. 


Although the route will be granted only if the Dutch agree to a number 
of conditions involving capacity restrictions, the invitation from the State 
Department to resume negotiations on the Los Angeles great circle route is 
viewed by industry as an abrupt departure from accepted policy of trading 
international routes on a purely economic equal exchange basis. 


State Department and The Nethev- 
lands still have to negotiate amend- 
ments to the bilateral, but a final deci- 
sion to give the Dutch a West Coast 
route for KLM already has been reached 
in the White House (AW Mar. 6, p. 
$1), 

Negotiations are being opened on 
direct orders from President Kennedy, 
who issued the instructions following 
talks with Dutch Foreign Minister Dr. 
Joseph M. A. Luns at the White House 
earlier this month. State Department 
promptly notified The Netherlands of 
its willingness to reopen negotiations, 
which collapsed last vear when the U.S. 
flatly refused to grant KLM traffic 
rights in Los Angeles (AW Oct. 17, 
p. 38 


Carriers Not Consulted 


The offer was made under a tight lid 
of security, although State previously 
had assured the airlines that no action 
would be taken on air transport bilateral 
agreements without first consulting in- 
terested airlines. The carriers learned of 
the move only after the invitation for 
negotiations had been sent to the 
Dutch. In a separate note, scheduled 
for delivery to Dutch officials late last 
week, State has laid down the ground 
rules that would establish the capacity 
restrictions. These requests include: 

e Dutch agree to the U. S. interpreta- 
tion of the capacity clause of the bi- 
lateral agreement between the two 
countries (AW Aug. 1, p. 47). The 
Dutch, along with most European na- 
tions, agree that traffic carried between 
the U.S. and Holland is subject to the 
capacity clause of the bilateral. How- 
ever, the Dutch, again in agreement 
with other European countries, con- 
tend that once such trafic moves 
beyond Amsterdam, it is solely Dutch 
Third or Fourth Freedom traffic and is 
outside the jurisdiction of the U. S. 
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bilateral agreement. U. S. holds that 
this trafic is “Sixth Freedom traffic,” 
a term coined by the U. S. and defined 
as being in the same category as Fifth 
Freedom traffic, making it subject to 
the bilateral capacity clause. 

e Dutch exchange traffic statistics as a 
means of monitoring the volume of 
traffic carried by each nation. 

e KLM temporarily “freeze” its sched- 
uled flight frequencies at a specified 
level, probably at the volume planned 
for the 1961 summer peak season. 

The Sixth Freedom category was 
created by the U. S. to provide some 
measure of control over trafic moving 
between the U. S. and points beyord 
those named in the bilateral agreement. 
Fifth Freedom traffic is generally inter- 





Indian Negotiations 


Washington—India and the U. S. will 
open negotiations here Apr. 24 on a 
proposed route for Air-India Interna- 
tional from India to the West Coast 
using Boeing 707-420 transports (AW 
Dec. 26, p. 30). 

The four Indian delegates—two gov- 
ernment officials and two Air-India ex- 
ecutives—will press for a stop at Hono- 
lulu, arguing that to bypass Hawaii would 
make the service impractical economi- 
cally. 

B. R. Patel, Air-India vice chairman 
and general manager and head of the 
delegation, told Aviation Week that he 
expects that the “cold war’ between 
Russia and the West will “tone down,” 
resulting in a sharp increase in India- 
Moscow air traffic. Air India, which 
opened a sales office in Dallas last week, 
also has sales offices in Cleveland, Chi- 
cago, Los Angeles and Washington. Of- 
fices will be opened in San Francisco 
and Philadelphia later this spring. 











preted to be that carried by the flag 
carrier of one country from a second 
country to a third on the routes speci- 
fied in the bilateral agreement. 

Sixth Freedom traffic is used by the 
U.S. to define trafic that is carried 
by the flag carrier of one country to 
another country beyond the route spe- 
cified in the agreement. This traffic, 
the U.S. claims, is subject to the same 
restrictions as Fifth Freedom traffic. 

Most nations will agree that traffic 
moving on KLM, for example, from 
the U.S. through Amsterdam without 
a stopover at Amsterdam could feasi- 
bly be classified as Sixth Freedom traf- 
fic, which is categorized as “secondary” 
trafic. If there is a stopover at Am- 
sterdam, the U.S. holds the traffic is 
still Sixth Freedom traffic, but foreign 
carriers maintain that it automatically 
becomes Third or Fourth Freedom— 
primary traffic—on the route bevond 
Amsterdam. 

Thus the definition of “stopover” 
becomes a key element in the discord 
over capacity interpretations of the two 
countries. Without a set standard, a 
12-hr. stop, for example, could reason- 
ably be defined as either a “connec- 
tion” or “stopover,” depending on the 
carrier's point of view. 

The Dutch will vigorously oppose 
moves to inject Sixth Freedom princi- 
ples into the negotiations as a means 
of controlling traffic capacity. ‘Their 
stand on this and other issues in the 
case was outlined in a letter accepting 
the bid for négotiations scheduled for 
delivery to State late last week. The 
U.S. failed to force the Scandinavians 
to accept the Sixth Freedom philoso- 
phy—a principle reason for the break- 
down in talks with Scandinavia last 
year (AW Oct. 10, p. 42). 


Dutch Will Agree 


The Dutch will also agree to the 
exchange of traffic statistics provided 
the figures are kept confidential and 
they are not used to deter KLM in its 
development of trafic. They probably 
will agree to a temporary freeze of the 
schedule frequency, since KLM plans 
to hold its West Coast flights over the 
polar route to a limited operation 
initially. 

In 1960, KLM’s share of the trans- 
atlantic market, now served by 16 
scheduled flag carriers, was 7.6%, com- 
pared with 24% for Pan American and 
15.9% for TWA. A majority of its 
passengers are U.S. air travelers. In 
1958, for example, KLM carried 53,000 
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passengers between the U.S. and Eu- 
rope, 93% of them U.S. air travelers. 
One U.S. airline reports that only 27% 
of its transatlantic traffic is primary 
traffic. 

Since the introduction of jet aircraft 
on the transatlantic route, KLM has 
experienced a substantial increase in 
traffic. 

During the last three months of 
1960, number of eastbound passen- 
gers flown increased 58.8% over the 
same period in 1959. Effect of the 
jet service on capacity is shown in the 
84.5% increase in the number of east- 
bound seats offered. 

Chief concern of U.S. flag carriers 
is the increasing growth of participa- 
tion by foreign flag carriers in the so- 
called secondary European gateway— 
Amsterdam, Copenhagen, Brussels, 
Zurich, Madrid—compared with the 
primary gateways of London, Paris or 
Rome, for example. 

U.S. carriers hold that the reason 
for growing participation of foreign flag 
carriers in these secondary markets is 
the ability of these carriers to capture 
a high volume of Sixth Freedom traffic 
which, in turn, permits them to operate 
more flight schedules to and from the 
secondary gateways than such markets 
alone justify. 


Traffic Lured 


By offering such high frequency 
schedules, carriers serving secondary 
markets not only generate more “‘be- 
yond” traffic, but also lure a dispropor- 
tionate share of the traffic available at 
the secondary gateways. 

In effect, U. S. foreign flag carriers 
are using the Sixth Freedom principle 
as a bargaining tool in The Nether- 
lands’ drive for a route to the West 
Coast. 

The U.S. is ready to give KLM 
trafic rights to Los Angeles if KLM 
will agree to permitting control over 
its Sixth Freedom traffic and to apply- 
ing that control through the exchange 
of traffic statistics. 

U. S. airlines charge that the heavy 
volume of Fifth or Sixth Freedom traf- 
fic carried by KLM is in direct viola- 
tion of the bilateral agreement between 
the two countries. They say that the 
Dutch refused. to sign a bilateral agree- 
mvt for 10 years because of the capac- 
itv restrictions inherent in all Bermuda- 
type agreements, and they agreed to the 
capacity clause by signing an agreement 
only after they were granted rights into 
Houston and into New York from 
Curacao. 


Freeze Schedules 

By asking the Dutch to freeze their 
flicht schedules, U. S. airlines add that 
the U.S., in effect, is telling the Dutch 
thev may have the Los Angeles route 
only if they put a ceiling on the bi- 
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lateral violations they are allegedly com- 
mitting. 

Two other factors, however, must be 
taken into consideration before the is- 
sues at stake can be properly evaluated. 
First, the diversionary effect of West 
Coast operations by foreign flag carriers 
on domestic operations is causing in- 
creasing concern among the trunklines, 
particularly those who are operating 
transcontinental services 


Impact on Trunklines 


The importance of the international 
trafic to the domestic carriers is shown 
in 1959 surveys which reveal that in 
that year, 50,000 passengers flying be- 
tween New York and San Francisco in 
both directions were on a domestic por- 
tion of an international flight. Since 
this is 17% of the total New York- 
San Francisco traffic, a substantial di- 
version to foreign flag carriers would 
represent a sizable revenue loss to the 
domestic carriers 

In 1959, 11% of the passengers fly- 
ing in both directions between Los An- 
geles and New York were international 
passengers destined to or returning from 
a foreign country. That year, domes- 
tic airlines serving Los Angeles lost 
27,000 potential coast-to-coast travelers 
to SAS, which flew that number over 
the pole between Los Angeles and 
Copenhagen. This represents an ap- 
proximate loss of $3.4 million in rev 
enues to the trunklines 

The second factor to be reckoned 
with is the increasing emphasis on 
foreign policy as it is related to com 
mercial aviation. In recent vears, the 
economic considerations of interna 
tional air transportation have gradually 
been subordinated to political consid- 
erations. 


Resume Negotiations 


According to Administration officials, 
President Kennedy agreed to Holland’s 
request to resume negotiations on the 
West Coast route primarily because the 
U. S. virtually was committed to taking 
such action. In the closing days of his 
Administration, President Eisenhower 
agreed to give the route to the Dutch 
simply to strengthen relations between 
the U. S. and The Netherlands, and 
he retracted the offer nly after the 
Treasury Department expressed con- 
cern over the effect th route 
might have on the movement of gold 
from the U. S. 

Since the majority of foreign nations 
are placing increasing stress on the po- 
litical importance of flag « 
tions, the U. S. will undoubtedly be 
forced to view its commercial air trans- 
portation operations from a diplomatic 
viewpoint and negotiate for traffic 
rights and routes on the basis of for- 


new 
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eign relations rather than on economic 


principles. 





U. S. Capacity Clauses 


Washington—Key to capacity control 
in Bermuda-type agreements is found in 
these provisions of all bilateral pacts 
negotiated by the U. S.: 

“It is the understanding of both con- 
tracting parties that services provided by 
ited airline under the present 
nt shall retain as their primary 

the provision of capacity ade- 
the trafic demands between the 
which such airline is a na- 
tional and the countries of ultimate 
on of the trafic. The right to 
disembark on such services 
international trafic destined for and 

from third countries at a point 

s on the routes specified in this 
ent shall be applied in accordance 
general principles of orderly 
yment to which both contracting 
subscribe and shall be subject to 


a desigt 
agres 
obje 
quate 


countt ot 


destinati 


embark or 


coming 
or pe 
agree 
with the 
develoy 


parties 


the general principle that capacity should 
ted 


cu 
trafic requirements between 

itry of origin and the countries 

ite destination of the traffic; 
the requirements of through air- 
eration; and 

the traffic requirements of the 
rough which the airline passes 
, account of local and regional 











United Stewardesses 
Vote to Join ALPA 


Lines’ flight attendants 
Air Line Pilots Assn. last 
lective bargaining agent 
Air Line Stewards and 
\ssn 
1,223 eligible to vote in 
Mediation Board election, 
ballots cast, 891 were in 
ng the pilots’ union. Seven 
vided, and 178 hostesses 
nue their association with 
in afhliate of ALPA but 
to the Transport Workers 


sident Rowland Quinn’s 
mporarily enjoin the Na- 
ition Board from holding 
was dismissed by a U. S. 


lating to Quinn’s plea for 
njunction is expected next 


Braniff flight attendants 
ight to be represented by 
created Steward and 
Division. 
tions under National Me- 
iuspices are expected at 
Capital, Piedmont, West 
lohawk, Pacific Northern, 
itral, Ozark, National and 


nes 


]; 
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Campaign to Lower Jet Minimums 
Based on Automatic Flight Systems 


By Philip J. Klass 


Washington—Pan American World 
Airways and American Airlines have 
asked the Federal Aviation Agency to 
lower turbojet transport minimums 
from 300 ft. and ? mi. to 200 ft. and 
4 mi., based on the use of automatic 
approach couplers and flight directors 
and a maintenance-pilot training pro- 
gram aimed at assuring reliable opera- 
tion of the avionics equipment. 

The FAA has formed a team to 
study the airlines’ request and the re- 
sults of an all-out effort by Pan Ameri- 
can to debug its autopilot approach 
coupiers and flight directors, tighten up 
maintenance procedures and expand 
pilot training in the use of the devices. 
United, Eastern, American and KLM 
Royal Dutch Airlines recently have 
launched similar programs, and other 
carriers are expected to follow. 

Although FAA currently is noncom- 
mittal, observers speculate that it may 
authorize lower jet minimums for spe- 
cific airports, where ILS and lighting 
facilities are suitable, and on an indi- 
vidual carrier basis when the airline can 
demonstrate sufficient equipment relia- 
bility and adequate pilot familiarity. 


Expensive Diversions 


Current airline interest in automatic 
approach couplers and flight directors, 
which previously have been viewed only 
as accessories of convenience by most 
air carriers, results from the heavy 
economic penalties incurred when 120- 
passenger jet transports must divert to 
distant alternate airports or be grounded 
because of weather below their mini- 
mums. 

As jet aircraft, with their higher 
minimums, have replaced piston-engine 
aircraft, the industry has, in etfect, taken 
a step backward in what previously 
had been an unbroken progression 
toward all-weather reliability. 

Airline efforts to put auto-approach 
couplers and flight directors into opera- 
tional use are part of a longer-range 
program aimed at advancing the in- 
dustry toward the goal of all-weather 
operations. Approximately a vear ago, 
the Air Transport Assn. formed an 
All-Weather Operations Committee. 

The ATA group is following FAA 
developments and tests of several new 
automatic landing systems, but it has 
concentrated its efforts on more im- 
mediate objectives aimed at improve- 
ments in existing equipment to make a 
gradual transition via reduced mini- 
mums toward the ultimate goal. 

The general view of airline operations 
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people is that if jet transports are to 
operate down to the same 200 ft., 4 mi. 
minimums as piston-engine aircraft, 
more precise and consistent instrument 
approaches are required because of the 
limitations on large maneuvers at low 
altitude imposed by the jet’s swept 
wing design. This, they believe, re- 
quires the use of auto-approach cou- 
plers, or at least flight directors. 

The flight director computes and in- 
dicates to the pilot the best flight path 
for capturing and tracking the ILS 
localizer and glide slope beams. The 
approach coupler goes a step further 
and enables the autopilot to fly an 
aircraft to automatically capture the 
ILS beams and follow them down. 

Although approach couplers are in- 
stalled on all jet transports and were 
installed on some piston-engine aircraft, 
they have been used by relatively few 
airline pilots. 

Most frequent reason expressed by 
pilots is that the coupler does not func- 
tion well, presenting a hazard to safe 
approaches. There are several possible 
explanations for this situation—equip- 
ment design problems, lack of adequate 
autopilot-coupler flight time during 
original aircraft flight tests, inadequate 
uirline maintenance and/or lack of pilot 
familiarity with coupler use. 

The result is a cycle in which lack of 
pilot use results in an absence of com- 
plaints to airline maintenance depart- 
ment and the autopilot manufacturer, 
so no corrective steps are taken. 

Pilots also are reluctant to risk losing 
their proficiency at making manual in- 
strument approaches, because of possi- 
ble coupler failure during an approach 
and because they must make manual in- 
strument approaches in their proficiency 
tests. 

Two years ago, Pan American, 
spurred by heavy cost of diversions to 
alternate airports during its first winter 
of operating jets, launched a program 
to investigate available automatic land- 
ing systems. After studying the Brit- 
ish Blind Landing Equipment Unit 
(B.L.E.U.), and the systems under test 
by the FAA and the Air Force, Pan 
American decided that these systems 
were too far in the future, and imme- 
diate gains could be made with existing 
equipment and facilities. 

Last summer, the carrier launched a 
program to eliminate design difficulties 
in its autopilots, approach couplers and 
flight directors, to improve maintenance 
personnel skills and procedures, and to 
train its pilots on use of the equipment. 

After each 2,500-hr. jet transport 
overhaul, an autopilot specialist is as- 


signed to accompany the aircraft on 1's 
flight test to check operation of thc 
autopilot, approach coupler and flight 
directors. The semi-annual pilot pro- 
ficiency test was expanded to include 
both coupler and flight director ILS 
approaches down to 100-ft. altitudes. 

Approximately four months ago, Pan 
American felt that its automatic flight 
control systems were in sufficiently good 
shape that it could officially encourage 
its pilots to use them whenever possible, 
making auto-coupler (“coupled”) ILS 
approaches even during VFR condi- 
tions where traffic conditions permitted. 
Pilots were encouraged to file reports 
with the operations office indicating 
how the equipment was operating. Last 
month, more than 100 such reports 
were received, most of them “very en- 
couraging,” the carrier told AviaTION 
Weex. A copy of the report goes to 
maintenance, which automatically fol- 
lows up any pilot complaint of unsatis- 
factory performance. 


Equipment Changes 


Pan American’s program has pointed 
to the need for design changes and 
modifications in the basic equipment. 
For example, the Sperry Zero Reader 
(flight director) is being modified to 
use heading-rate to provide better opera- 
tion under cross-wind conditions. Sperry 
and Douglas Aircraft have recently com- 
pleted a flight test evaluation of several 
improvements for the SP-30 autopilot 
used on the DC-8. These modifications, 
which Sperry has started to introduce on 
Pan American equipment, include the 
use of more magnetic heading signal to 
smooth out noise in the localizer beam 
signal, increased anticipation in the 
glide slope capture circuits and reduced 
tightness of pitch-axis control to permit 
more stable glide slope tracking to lower 
altitudes. 

Pan American will soon run tests on 
a dual-axis approach coupler configura- 
tion in which the pitch axis (glide slope) 
control will be manual while the head- 
ing and roll-axis will be under autopilot 
control. This mode of operation could 
provide the tight localizer tracking re- 
quired for low approaches, but leave 
the critical pitch axis under pilot con- 
trol—at least until coupler reliability and 
pilot confidence in it have been estab- 
lished. 

United Air Lines recently has insti- 
tuted a more rigid procedure of auto- 
pilot checkout and maintenance, and 
has sent teams to various maintenance 
stations to train personnel on new pro- 
cedures. Simultaneously, the company 
is expanding its pilot training in use of 
autopilots and approach couplers. By 
June, United expects to have equipment 
on its DC-8s ready and will then en- 
courage pilots to use approach couplers 
for instrument approaches in both VFR 
and IFR weather, a spokesman said. 
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. Influence Seen as McDermott Quits 


By David H. Hoffman 


Washington—The forced _ resigna- 
tion of Francis M. McDermott as ex- 
ecutive director of the Air Traffic Con- 
trol Assn. is being interpreted here as 
clear indication that Federal Aviation 
Agency is willing to answer internal 
criticism with pressure. 

McDermott announced his resigna- 
tion last week after failing narrowly to 
win a vote of confidence from ATCA’s 
governing body. His supporters be- 
lieve that high ranking FAA officials 
were instrumental in securing the nega- 
tive vote. 

McDermott was considered a spokes- 
man for a large controller-pilot group 
that feels FAA has over-emphasized re- 
search projects and under-emphasized 
current needs of the air traffic control 
system (AW Feb. 6, p. 39). FAA 
strongly denies that its fiscal priorities 
have reflected this approach. 

ATCA has had three executive di- 
rectors in the past five years. The group 
represents about 80% of FAA’s 17,000- 
man controller force, and initial reac 
tion indicated that most were either 
“shocked” or “surprised” at McDer- 
mott’s sudden resignation. 

In a letter dated and effective Apr. 
15, McDermott maintaiued that an in- 
adequate staff and an inadequate salary 
were his reasons for resigning the po- 
sition he accepted in January, 1960. 
When asked if FAA had influenced his 
resignation, he declined comment. He 
said that he had no immediate plans 
for the future. 

While ATCA looks for a replacement 
for McDermott, the association is be- 
ing run by a seven-member executive 
committee appointed by its council. 
Edward H. Cockerham, assigned to the 
operations division of the Bureau of Air 
Trafic Management, has taken tempo- 
rarv leave of absence to act as ATCA’s 
“administrative spokesman” on matters 
not directly concerned with FAA. Cock- 
etham is also vice president of ATCA. 

rhe resignation climaxed a meeting 
of ATCA’s 30-member council (board 
of directors) here. FAA Administrator 
Najeeb E. Halaby, Deputy Administra- 
tor James T. Pyle, and David D. 
Thomas, director of the FAA Bureau 
of Air Trafic Management, also at- 
tended a portion of the session—from 
which McDermott was barred. 

Although the meeting was called 
to conduct internal association busi- 
ness, the three top FAA officials appar- 
ently came at the invitation of ATCA’s 
four officers, three of whom hold man- 
agement positions in the FAA’s Wash- 
ington headquarters. Observers sym- 


pathetic to ATCA have accused FAA 
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of “promoting” line controllers to staff 
posts shortly after their election as 
ATCA council members. A majority 
of the ATCA council members occupy 
positions classed as administrative. 

During the joint meeting here, Hal 
aby reportedly asked ATCA if it in- 
tended to register at least one executive 
employe as a lobbyist. Halaby also has 
implied privately that he believes cer- 
tain questions aimed at FAA officials 
during recent congressional investiga- 
tions were “planted” by the controllers’ 
association. 

Ihe FAA administrator's remark 
have been interpreted to mean that he 
can see little need for a strong sepa 
rate association to represent the view 
point of traffic controllers, especially 
if that association behaves like a “labor 
union.” Halaby’s predecessor, Elwood 
Quesada, apparently shared this view 
FAA spokesmen week 
however, that Halaby’s presence at the 
meeting and McDermott’s resignation 
were “purely coincidental” and _ that 
neither Halaby, Pyle nor Thomas plaved 
inv role in McDermott’s decision 

Prime purpose of the joint meeting, 
Pvle told AviATION WEEK, was to let 
the controllers meet Halaby and to let 
Halabyv brief the llers on how 
he intends to solve 


f their mu 
tual problems. Halaby did strongly sug 
gest, however, 


insisted last 


contro 


some 


that ATCA should act 
as a professional association and not 
as a labor group. This comment was 
not meant to imply of Mc 
Dermott, Pvle said 

McDermott has frequently contended 
that FAA should accelerate “Phase 
One’”’ projects, those that can be imple 
mented with off-the-shelf hardware and 
short evaluations, in its effort to im 
prove the air traffic control system 
During the Civil Aeronautics Board 
hearings on the cause of New York’s 
Dec. 16 midair collision and during 
hearings held by the Senate aviation 
subcommittee, headed by Sen. A. S 
Mike Monroney (D.-Okla.), McDer- 
mott urged that: 
e New priority be given the purchas 
ing, testing and installation of “book 
keeping” computers, radar handoff dc 
vices, bright radar displays and im- 
proved beacon transponder equipment 
¢ Bureau of Air Traffic Management 
be elevated within FAA and given in- 
creased authority to state its operational 
requirements in terms of “personnel 
qualifications and standards, engineer 
ing support, research direction and gen 
eral housekeeping.” 
e “Unrealistic” Civil Service Commis- 
sion criteria that “require” the induc- 
tion of air traffic controllers who do 
not possess proper qualifications be 


criticism 


mod ind that Bureau of Air Traffic 
Mana nt be taken out from under 
th | agency personnel manager. 
FAA has generally re- 
mm commenting on _ these 
ind criticisms, it has under- 
imber of new air traffic con- 
since the New York col- 
t have won solid support 
mtrollers. For example, the 
to evaluate a TV radar 
rker system that would ease 
involved in passing alr- 
\ir Route Traffic Control 
pproach controllers and be- 
ter sectors (AW Apr. 10, 
\A also is experimenting 
our work shift for control- 
ishington National Airport. 
i] program, FAA seeks to 
st and personnel require- 
ed in setting aside two 
the controller's eight hour 
h, briefing and debriefing 
I training courses. 


i¢ 


Task Force Expanded 
For Project Horizon 

W ington—F'red M. Glass, chair- 

ident Kennedy's Project 

k force, has named three 


embers to the 90-day study 
ring membership to a total 


nbers include Francis T. 
f Los Angeles Department of 
ig Altschul, Aviation Advis- 
ind Jack Loosbrock, editor 
e Magazine and Space 


named an advisory board 
sist the task force in devel- 
ort to the President. Board 
p includes William Barclay 
Smith Barney & Co.; Edward 
Eastman Kodak Co.; Jerome 
Flight Safety Foundation; 
nft, Aircraft Owners & Pil- 
William Requarth, General 
uincil; Clyde P. Barnett, 
(ssn. of State Aviation Off- 
P. Adams, Assn. of Local 
\irlines; Coates Lear, Wash- 
rney; Ronald A. Brown, 
gineers’ International Assn.; 
N. Saven, Air Line Pilots 
nk S. Pittenger, American 
\irport Executives; Joseph J. 
\ir Trafic Control Assn.; 
lipton, Air Transport Assn.; 
DeMent, Airport Operators 
Orval R. Cook, Aerospace In- 
\ssn.; L. Welch Pogue, Wash- 
torney; Prof. George Baker, 
niversity; Bruce G. Sundlun, 
ston attorney. 





Eastern Enters Shuttle Service 
In Short-Haul Market Competition 


Washington—Civil Aeronautics Board 
encouragement of low-fare commuter 
service is creating a new area of com- 
petition between trunk and local serv- 
ice airlines, testing the theory that lower 
air fares can build greater trafic volume 
in short-haul markets. 

Eastern Air Lines’ planned “air shut- 
tle” service between Boston, New York 
and Washington will be watched closely 
by the industry, and several competitive 
fare plans are expected from other car- 
riers in these heavily traveled, short- 
haul markets. 

Eastern will inaugurate a no-reserva- 
tion, “come to the airport and go” 
service Apr. 30 at fares competitive 
with rail transportation between the 
three cities. Eight flights a day will be 
operated with 95-passenger Super Con- 
stellations. Departures are scheduled 
every other hour from 8 a.m. to 10 p.m. 
Air shuttle fares are an estimated 27% 
less than first class fares and will be 
$12 between New York and Boston and 
$14 between New York and Washing- 
ton, compared with present railway 
coach fares of $11.58 and $10.65 
respectively. 

The shuttle flights will use La Guar- 
dia Airport in New York. A passenger 
can either pick up his ticket in advance, 
or get a special boarding pass from the 
airline’s ticket counter and pay the fare 
while on the aircraft. 

Eastern will become the third airline 
to enter the short-haul, commuter field, 
following a competitive challenge from 
Allegheny Airlines and an examiner's 
recommendation in the current New 
York Short Haul Coach Investigation. 

For more than 18 months, Allegheny 
has been operating a commuter service 
between Philadelphia and Pittsburgh 
under an experiment still being ana- 
lyzed by the CAB. Trans World Air- 
lines fought the $11.81 fare offered by 
Allegheny, but was forced to adopt it 
as a competitive measure on the 260- 
mi. route. Last summer, the Board 
permitted Allegheny to expand its low 
fare experiment to the Boston, Provi- 
dence and Philadelphia market areas, 
pending a final CAB decision on the 
airline’s Philadelphia-Pittsburgh _ serv- 
ice. The Board is now waiting for a 
hearing examiner's decision on this 
service. 

Hoping to expand its commuter serv- 
.ice into the New York-Washington 
market, Allegheny asked the CAB to 
lift current operating restrictions which 
force the airline to serve Atlantic City 
or Philadelphia on all New York-Wash- 
ington flights. So far, the Board has not 
acted on Allegheny’s request to lift the 
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nonstop restrictions. Examiner Paul N. 
Pfeiffer rejected Allegheny’s bid for a 
New York-Washington commuter serv- 
ice in the New York short-haul case. 

However, Allegheny’s request as an 
intervenor in the case became a key 
issue which prompted Pfeiffer to con- 
centrate much of his findings on the 
need for such service in this market. 
He recommended that if American, Na- 
tional Northeast or Eastern failed to 
inaugurate commuter-type service on 
the route within 90 davs after a final 
CAB decision, Allegheny should be 
given a temporary exemption to per- 
form the service for one year. 

Last September, the examiner said, 
about 41% of Allegheny’s fares on the 
Philadelphia-Pittsburgh route were com- 
muter fares, but since the low tariffs 
produced a fare savings over first class 
of $17.89 per round trip and the air- 
line failed to offer sufficient cost data 
on which to judge the service, Board 
economists were not adequately pre- 
pared to analyze the value of the ex- 
periment. 

Eastern originally objected to the 
shuttle concept between New York 
and Washington on grounds that it 
would not be economically feasible for 
a single airline, and that passengers are 
content to pay more for a confirmed 
reservation. Later, the carrier asked to 
be included in any low fare experiment 
that might be approved for the route. 


Justice Criticizes CAB 
In Nonstop Decision 


Washington—Department of Justice 
was highly critical of the Civil Aero- 
nautics Board last week in objecting to 
an examiner’s decision recommending 
that American Airlines retain its non- 
stop authority in the reopened New 
York-San Francisco Nonstop Case. 

Urging the Board to reject the recom- 
mendation of Examiner Edward T. 
Stodola, who is rehearing the case as a 
result of a U. S. Court of Appeals order 
last September, the Justice Department 
took issue with Stodola’s support of 
earlier Board findings that ex parte com- 
munications submitted by San Fran- 
cisco officials and by congressmen in 
support of American were not impor- 
tant enough to justify rejection of the 
airline’s nonstop request. 

Noting that “activities of this type 
tend to negate, at least, the appearance 
of fairness in CAB proceedings,” the 
Department of Justice said the entire 
case has “focused attention upon the 
unfortunate manner in which these 


important route cases have all too fre- 
quently been handled. 

“The trouble is, of course,” the 
department said, “that there is no real 
way to determine whether these actions 
calculated to bring editorial and congres- 
sional pressure on the agency may not 
have had an unconscious effect on the 
Board’s decisions.” 


Cuban Revolt Halts 
U.S. Airline Flights 


Washington—U. S. airlines canceled 
all remaining service into Havana, 
Cuba, early last week as rebel forces 
invaded the island to launch a revolu- 
tion against the government of Premier 
Fidel Castro. 

Pan American World Airways 
dropped its two daily round trips be- 
tween Miami and Havana, and Delta 
Air Lines canceled a weekly round trip 
between New Orleans, Havana, Jamaica, 
and Caracas. Braniff Airways earlier 
canceled its remaining weekly flight to 
Havana, and National Airlines dropped 
all scheduled service to Cuba six weeks 
ago. 

Delta flight frequencies into Havana 
were as high as 31] trips a week two 
years ago and were reduced to only 
three a week last February, the airline 
said. Pan American provided a daily 
service pattern of four flights to Cuba 
less than a year ago, and National of- 
fered 12 flights a week to Havana from 
New York, Tampa and Miami a year 
ago. 


Noise Council Begins 


Educational Program 


Washington—National Aircraft Noise 
Abatement Council has launched an ex- 
tensive community education program 
highlighting the aviation industry’s ef- 
forts to alleviate noise annoyance. 

Main tool for the program is a “do-it 
yourself” manual now being distributed 
to all airlines and airport directors plus 
civic groups in specific noise problem 
areas. 

Emphasizing the importance of using 
the manual as a yardstick for progress 
on aircraft noise problems, NANAC’s 
presentation offers a series of sample 
press releases, sample radio-television in- 
terview scripts, airline employe booklets 
on the sound problem and a 30-page 
script with 64 film slides illustrating 
progress and problems in the field of 
noise abatement. 

Reviewing past progress on noise 
abatement, NANAC calls attention to 
close cooperation that exists between 
the Federal Aviation Agency, aircraft 
manufacturers and airlines to minimize 
the adverse effects of aircraft noise on a 
community. 
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are scheduled to enter domestic Brazilian runs in mid-May. 


Brazilian ies Plans Modernization 


Ft. Worth, Tex.—Loide Aereo Na- 
cional S. A. is in the initial phase of 
an equipment modernization program 
during which the privately owned do- 
mestic Brazilian airline will join the 
growing ranks of jet transport opera- 
tors. 

Loide’s plans, which should signi- 
ficantly influence competitive aspects 
of Brazilian airline operations, basically 
comprises three steps at present: 
© Modification of a four-plane DC-6A 
fleet to plush all-first-class 64-seat con- 
figuration, now under way at Horton 
& Horton and Inter-American Modifi- 
cation Center, here at Meacham Field, 
with introduction of the customized 
transports into domestic Brazilian serv- 
ice planned for mid-May. 

e Modification of its eight DC-4 
64-seat all-tourist accommodation fleet, 
retaining the lower fare layout but 
offering the carrier added promotion ad- 
vantages by sprucing up interiors. 

e Purchase of three jets, probably Boe- 
ing 720Bs or 727s, which Loide repre- 
sentatives have discussed with _ the 
manufacturer. 

The latter program represents a major 
switch in the carrier’s previous think- 
ing. Initially it had planned to buy 
Lockheed Electra turboprops. How- 
ever, sensational treatment in the local 
Brazilian press concerning Electra 
crashes, climaxed by publicity at the 
time of the Eastern Air Lines’ accident 
in Boston last Oct. 14, was a negative 
factor difficult to erase from the pub- 
lic’s mind, management felt. 

Indications are that Loide, which 
started operations 12 years ago with a 
surplus C-46, also has its sights set on 
expanding into an international opera- 
tion, contemplating service to Houston 
and Los Angeles. 

Currently it has been serving 24 Bra- 
zilian cities with its fleet of eight DC-4s 
and eight C-46s, the latter providing 
entry into the back areas of the country, 
hauling workers, equipment and sup- 
plies into areas where there is no other 
means of transportation or which are of 
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access that bush-type air 
means of 


such difficult 
service is the only 
transportation. 

It plans to add the four DC-6As to 
the routes served by the DC-4, which 
has been faced with increasing competi 
tion from more modern equipment, in 
cluding turboprop airplanes. It hopes, 
by providing an extremely plush service 
with the DC-6A, that it can offset some 
of the competition of the higher per- 
formance aircraft and larger fleets of its 
competitors until it gets jet 

The DC-6As are the last four 
cargo airplanes to roll off 
assembly lines—Loide had 
them approximately two years 
hopes then of getting permission t 
start service to the United State 
When this did not materialize, it 
leased the airplanes, until recently, to 
Panair do Brasil, which had them con- 
figured to a 54-seat mixed tourist-first- 
class fleet. Airplanes are advanced 
DC-6A models with P&W _ R2800- 
CB-17 engines with water injection, 
fitted with propeller spinners, which 
are said to provide an additional five 
knots cruise speed. 


practical 


of these 
Douglas 
purchased 


igo with 


Interior Feature 


A prime feature of the new interior 
is the lounge aft of the passenger door. 
Basically, this is a plush four-seat lay- 
out, with seats anchored to a special 
tubular structure that permits them 
to be occupied during takeoff and land- 
ing. This area can be completely 
screened off if occupied by a single 
group of executives, providing them 
with privacy and permitting in-flight 
conferences without distraction. If ad- 
ditional group space is required, rear 
four passenger seats can be quickly re- 
versed, doubling the capacity of this 
“private conference room.” A _ desk- 
top is built into the side of one of the 
magazine racks for use by a secretary. 
A center folding-leaf table is installed 
that can double as a conference table. 

Area is so designed that if it is neces- 
sary to utilize the rear of the cabin 


furnishings and headliner 
ioved and the cargo portion 
6A’s rear door can be readily 


r of the cabin is fitted with 
its having extra wide backs 
ible arm rests. Aisle legs on 
re moved inward some 
to provide stewardesses 

il foot room. 
cabin roominess is ob- 
uilding new overhead hat 
racks that are narrower and 
yme two-thirds than the 

tandard rack. 

letely rearranging galley and 
Horton & Horton was 
ease first-class seats by 10 
mixed-fare layout. New 
designed and built by the 
irm, are forward of the pas- 
y»artment, completely sepa- 


ir 


1 


] 


parate restrooms for men 


lso is being remodeled, uti- 
Collins communications 
\irplanes have Bendix 
weather radar with dual 
de is planning to install the 
radar on its DC-4s, but 

with gle, bright-display scope. 


equi 
RDR-I 
scope 


sam 


National Orders Seven 


me 8s With Turbofans 


\irlines has ordered seven 
ie vered Douglas DC-8s_ to 
meet led fleet requirements of 
Nati new southern transcontinen- 
tal 1 AW Apr. 3, p. 50). 

De yf the aircraft is scheduled 
to begin next October. Service on the 
route be inaugurated June 11 un- 
der p plans, with initial service 
provi National’s present DC-8s 
and | ed Electra turboprops. All 
cargo will be flown on the route 
with Lockheed 1049 H freighters. 

The turbofan DC-8s will be powered 
by Pi Whitney JT3D-1 engines. 
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MUROC TEST RANGE OCTOBER 1, 1942 


Yesterday .. . Robert Stanley, chief pilot for 
the Bell Aircraft Corp., snapped on his crash 
helmet, received last minute instructions, then 
taxied into take-off position at Muroc Dry 
Lake. A few seconds later he piloted America’s 
first jet plane, the Bell XP-59A in successful 
test manuevers. Standard’s jet fuel was aboard! 
This historic flight is one of many aviation 
firsts that relied on Standard products — ever 
since 1917 when Standard developed the first 
successful aviation gasoline in the U. S. 


Today . . . famous Chevron Aviation fuels 
and RPM Aviation lubricants fly the jet 
routes...give safe, dependable performance 
for commercial, business and private pilots 
everywhere. 

From “jennies” to jets Standard research has 
pioneered the way in aviation. And this same 
forward-looking research is developing new 
products for the coming space age. 

In the development of supreme quality 
aviation products . . . Standard is first! 


STANDARD OIL COMPANY OF CALIFORNIA 
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Chevron Airport 
Dealers take better 
care of your plane 
—at over 300 of 
the West’s leading 
airports. 





Icelandic Pegs Future on Piston Planes 


By Glenn Garrison 


New York—Although Icelandic Air- 
lines has become an anachronism on 
the competitive North Atlantic jet 
routes, the airline expects to continue 
flying piston planes—and making 
money—for some time to come. 

The Icelandic carrier this summer 
will be the only transatlantic scheduled 
passenger airline not operating jets. 
Nevertheless, it expects to carry 45,000 
transatlantic passengers this year in its 
fleet of three Douglas DC-6B piston 
aircraft. This total would represent a 
10% increase over last year’s traffic on 
the route. 

Icelandic’s weapon against the jets 
and high-powered advertising cam- 
paigns of its competitors: fares. The air- 
line has never joined International Air 
Transport Assn. and considerably under- 
cuts even the economy and special off- 
season and excursion jet fares of the 
IATA carriers. 


Icelandic Fares 


For example, the on-season Icelandic 
fare to London, round trip, is $416.60, 
or $69.40 under the IATA economy jet 
fare on the same route. The IATA pro- 
peller fare is much closer: $432 in eco- 
nomy class. But many transatlantic air- 
lines this summer will be offering jet 
service exclusively on their regular 
schedules. 

Icelandic this vear also has instituted 
17-day excursion fares for the off season, 
and a reduced fare family plan, both 
moves to match similar plans of the 
IATA carriers, and both well under the 
IATA jet fares. 

Icelandic Airlines’ revenues are mod- 
est in comparison with some of the 
transatlantic giants, but on the other 


hand it operates in the black and re- 
ceives no subsidy, being entirely pri- 
vately owned by stockholders. 

In its Fiscal 1959 year, Icelandic 
earned gross revenues of something 
over $6 million and realized a net profit 
of about $200,000. Fiscal 1960 profit 
was about 7% higher. Traffic increase 
from 1959 to 1960 was double that 
percentage, but fare reductions held 
down the increase in revenues. 

Icelandic’s summer load factor last 
year was over 80%, and system load 
factor for the year was 65%. Breakeven 
load factor in its DC-6Bs is said by 
Icelandic to be under 50%. This year’s 
off season loads have been increasing, 
according to the airline, and higher 
load factors for the year are expected. 

Officials of Icelandic say the airline 
has no interest in buying jets or even 
turboprops for the time being. It may 
buy a fourth DC-6B later this year from 
Pan American—source of the other 
three airplanes. Icelandic has been on 
the Atlantic since 1952, operating DC- 
4s until recently. Last year’s fleet was 
mixed DC-4s and DC-6Bs, but the 
four DC-4s now have all been sold to 
various European non-scheduled _air- 
lines. 

Any future expansion will be grad- 
ual—Icelandic doesn’t want to grow too 
fast but to build its organization on a 
‘solid and conservative basis,” officials 
say. 

Its growth will be related to the 
opening up of Iceland as a tourist at- 
traction as well as to the growth of 
transatlantic traffic per se. Iceland, the 
airline’s officials say, has become the 
third-ranking terminal for Icelandic Air- 
lines in terms of traffic volume from the 
United States and considerable future 
development is foreseen 





eae 


Lo t operation—including equip- 
ment wverhead—is a key to Ice- 
land It strives to keep its 
grou rganization small, and claims 
that portion of ground to flight 
pers 65% of that of other air- 
line No outside salesmen are em- 
ploy me 90% of its bookings 
come igh travel agents, to which 
its eff ire chiefly directed. In 1960, 
Icelai paid U. S. travel agents more 
than $4 JUV 

| h DC 6Bs last 
utiliz 


year achieved a 


f 3,500-3,600 hr., which 
something over 9 hr. daily. 
the average is running better 
daily. Operating costs, the 
run about 20% below the 
stic average for the same 
ipally because 


of the low 


I 


overh ypera 


10n. 


Pattern 


ne also benefits from a favor- 
pattern: exclusively long 
multiple terminals in Eur- 
terdam, Copenhagen, Glas- 
enburg, Hamburg, Helsinki, 
Luxembourg, Oslo, and Stav- 
idition to, of course, Rey- 

kjavik, its home base in Iceland.) 
Passengers on Icelandic’s planes en- 
joy cert idvantages and are exposed 
to tain disadvantages. Service 1s 
closer to the former IATA tourist class 
than t nomy: seat pitch in the five- 
ibreast figuration is 38 in., provid- 
room than the economy 
Complete ineals and free 
drink rved. A free meal on the 
groun rovided at the Revkjavik 
stop h is scheduled at 14 hr. 
Of e, the trip takes a relatively 
long t Flying time is scheduled at 
14 to to Europe, depending on 


Route 


ing y 


pass¢ I 





Sabena Operates Caravelle 6 


Sud Aviation’s Mark 6 twin-jet Caravelle has been in service with Sabena Belgian World Airways sin 
sion of the French aircraft is powered by Rolls-Royce Avon Mark 531 turbojets. Sabena’s configuration 


airline has ordered six of the planes, received three. 
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last month. This longer-range ver- 
s 65 tourist, 12 first class. The 





the terminal. And some of the flights 
involve stops before final destination. 
However, the airline says that every 
extra hour on an Icelandic aircraft 
means a saving to the passenger of $22 
Ihe airline’s philosophy, its officials 
say, is predicated on the belief that 
speed isn’t the only ingredient a trans- 
atlantic airline has to sell. 

Icelandic isn’t too worried about the 
possibility that IATA carriers will go 
to a verv low fare to cut into a new 
laver of the transatlantic travel market. 
For one thing, the other carriers are 
thoroughly committed to jets, are going 
to have to fill them and pay for them, 
ind aren’t likely to go back to cut-rate 
piston services. Icelandic’s tightly-knit 
organization and low cost operation, its 
officials say, should make it possible to 
undercut whatever fare reductions the 
IATA carriers come up with, and still 
make money. 

At the other end of the scale, low-cost 
group charter operators would seem to 
be a threat to Icelandic. This kind of 
group business has been growing greatly 
during the past few years, and the 
round-trip transatlantic fare for a mem- 
ber of a group is under $300 in many 
cases. 

But Icelandic officials say the con- 
venience and flexibility of scheduled 
travel makes up to a great extent for 
the difference in fare of the charter pas- 
senger. Another consideration, of 
ourse, is the fact that a charter group 
is supposed to meet certain restrictions 
including bona fide membership in a 
legitimate group for six months. Any- 
way, Icelandic considers the market dif- 
ferent and says it is not greatly troubled 
ibout this competition. 

To foster the growth of European 
tourist trafic to the U.S.—an end at- 
tracting considerable interest in the 
travel field lately—Icelandic plans to 
recommend tc Civil Aeronautics Board 
ind the Department of Commerce that 


tourists holding foreign passports be 
granted special fares on U.S. domestic 
airlines at off-peak times. These fares 
would be 60% of published tariffs. 

Icelandic operates no domestic 
routes, but the other Icelandic carrier, 
Icelandair, operates not only domes- 
tically but in competition with Icelan- 
dic over some routes between Iceland 
and Europe. Icelandair uses Vickers 
Viscount turboprops and Douglas DC- 
4s on these flights. 

Icelandic Airlines plans to offer eight 
weekly round trips between New York 


and Europe this summer with its DC- 
6Bs, one more round trip than was 
scheduled last summer. The aircraft 
carry 80 seats in rows of two and three 
abreast. 

Maintenance is performed by a Nor- 
wegian airline at Stavanger, but Ice- 
landic plans gradually to shift the main- 
tenance operation to its home base at 
Reykjavik, and to do the work itself. 

Pilots of Icelandic’s aircraft are U.S.- 
trained, and U.S. pilots provide check 
services periodically. Crew numbers 
seven, including three stewardesses. 


Greater Use of Examiners Urged 


To Reduce Regulatory Backlog 


Washington—Senate Judiciary Com- 
mittee last week urged an increase in 
the power, prestige and compensation 
of hearing examiners as the best way to 
reduce the mounting backlog of busi- 
ness at Civil Aeronautics Board and 
other regulatory agencies. 

This followed a recommendation in 
the President’s message to Congress on 
regulatory agencies (AW Apr. 17, p. 
41) which favored upgrading the com- 
petence of hearing cxaminers through 
higher pay and better selection criteria. 

I'he committee, headed by Sen. John 
Carroll (D.-Colo.), commented in a 
report by its subcommittee on adminis- 
trative practices that “the readiest in- 
strument available for a concerted effort 
to eliminate backlogs and delays in the 
administrative process is the utilization 
of the existing hearing examiner corps 
by increased delegations of authority. 
increased finality of their decisions, and 
increased authority to control the 
course of hearings.” 

The report called for legislation 
“which will not only permit, but re- 
quire, the full utilization of the poten- 
tial of the hearing examiner corps.” 





Revenue miles 

Revenue hours 

Revenue passengers 
Revenue passenger miles 
Available seat miles 
Passenger load factors 
Cargo ton-miles 

Mail (tons) 
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Mexicana Traffic 


(Domestic and International) 


Per cent change 
over 1959 
— 7.43 
61,124 —13.74 
564,919 + 4.23 
381,497,143 + 7.38 
630,776,416 + 8.78 
60.48% — 1.28 
9,659,543 — 1.43 
829,936 + 2.17 
79,059,183 + 6.82 
54.86% — 2.00 


1960 
12,029,956 








MEXICANA AIRLINES revenue miles on domestic and international routes totaled 12,029,- 
956 in 1960, a decline of 7.43% from 1959. Mexicana operates three de Havilland Comet 


4Cs and will take delivery of a fourth this summer. 


It also operates eight Douglas DC-6s, 


seven DC-4s, 16 DC-3s and three Fairchild C-82s. It is expected to shortly place an 
order for U. S.-built jets (AW Apr. 17, p. 43). 


[t observed that “agency control of 
policy can best be achieved by reliev- 
ing the principal officers of the deci- 
sional duty, thereby freeing them to 
consider and formulate statements of 
principles of general policy. One 
specific suggestion was to give examin- 
ers considerable authority to limit oral 
evidence and keep records short. 
Other recommendations included the 
following: 
e Increase in the membership term for 
all regulatory agencies to ten years. 
CAB members now serve _ six-year 
terms. If a new President were con- 
fronted with a majority of three Board 
members of the opposite _ political 
party, the committee said, he should be 
permitted to replace the one whose 
term is nearest to completion. But the 
replaced member would receive his full 
salary for the remainder of his ten-vear 
term. The committee recommended an 
increase in the retirement benefits and 
salary of Board members, as well as 
hearing examiners, but did not specify 
how much. 
e Enforcement of ethical standards. 
One proposed bill would reinforce the 
President’s authoritv to establish ethi- 
cal standards for government officials 
and apply sanctions—such as removal 
from office. The problem is so varied, 
the committee said, that an attempt by 
Congress to enact details would be 
time-consuming and _ unsatisfactory. 
[he second legislative proposal would 
establish civil and criminal sanctions 
for participants—government cmployes 
or private representatives—in ex parte 
or backdoor approaches concerning 
pending cases. 
e Establishment of an “Office of Ad- 
ministration and Reorganization’” in 
the White House to oversee manage- 
ment of the regulatory agencies. A 
similar recommendation by James M. 
Landis, special assistant to the Presi- 
dent, provoked considerable contro- 
versy and was not included in the 
President’s message to Congress (AW 


Jan. 2, p. 28). 
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THE NEW FORCE IN WORLD AVIATION 


Great Names in Aviation History: 
Bristol Aircraft Limited 
English Electric Aviation Limited 
Vickers-Armstrongs (Aircraft) Limited 
Hunting Aircraft Limited 
Challenge the Future as— 


BRITISH AIRCRAFT CORPORATION 
By integrating their facilities, engineering skills and 
resources, a vast accumulation of research, develop- 
ment and design experience has been created and, 


along with it, a new force in world aviation, 





BRITISH AIRCRAFT CORPORATION 


Products range from unrivalled turbo-props to a new 
family of “Clean-wing”, second-generation jets—trom 
supersonic military planes to active-service guided 
missiles and complete sophisticated weapon systems. 


VISCOUNT * VANGUARD « VC 10 « BAC 107 » SUPERSONIC AIRLINER PROJECT + T-188 » CANBERRA + LIGHTNING « TSR-2 « JET OST +» BLOODHOUND + THUNDERBIRD 
VIGILANT « BLUE WATER 


BRITISH AIRCRAFT CORPORATION 


100 PALL MALL, LONDON, S.W.1, ENGLAND 
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THE NEW FORCE IN WORLD AVIATION 


British Aircraft Corporation Has Designed: 
@ The world's most popular modern airliner—The Viscount. 
@ The only major European defense missiles— 
Thunderbird and Bloodhound. 
The Royal Air Force’s fastest fighter—Lightning. 
The world’s most economic transport—Vanguard. 
The first “second generation” rear-engined jets—VC-10— BAC-107. 
The Allied Nations’ most lethal portable 
anti-tank weapon—Vigilant. 
The Royal Air Force's all-through jet trainer—Provost. 


it has been entrusted by the British Government with: 


@ The project study for a Supersonic Airliner. 
@ The most advanced Tactical Strike Reconnaissance aircraft ever 
designed (TSR-2). 
The first all-steel research plane to pioneer the frontiers of 
supersonic knowledge (T-188). 
Many new weapon concepts which are still highly classified, 
including Blue Water, the support tactical surface-to-surface 
weapon for the British Army. 
The four member companies of British Aircraft Corporation have, 
since World War II, built over 5,000 aircraft of all types. This 
number includes: 500 four-engined Turbine Airliners, 900 Twin- and 
Four-engined Jet Bombers, 1,700 Jet Fighters, and 1,100 Trainers. 
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Airline Income and Expenses—4th Quarter, 1960 


(IN DOLLARS) 





| Total Total | Net Income 


Passenger | U. S. Mail | Property* Charter Federal {| Operating Operating | Before 
Subsidy Revenues Expenses Taxes 





| Revenue 





DOMESTIC TRUNK 
American 93,058,621 2,276,269 | 8,683,197 741,825 , 166, 97,445,915 | —7,060,205 
Braniff | 17,098,035 533,119 917,004 304,049 ‘ 18,096,765 625,491 
Capital... ccee| 20,215,618 595,215 | 1,040,798 64,094 , 102, 26,053,215 | — 1,939,311 
Continental 14,032,587 284,409 633,078 85,863 , 275 13,844,907 579,696 
Delta acoah Stpaeeeere 670,539 | 1,732,245 136,109 , 986, 31,420,678 2,229,328 
Eastern .....| 59,786,808 1,616,893 | 3,311,636 11,711 66,055,142 — 669,906 

| 13,347,178 352,443 973,836 532,360 , 17,751,368 | —1,965,633 

Northeast seocel Spas 155,146 388 ,927 25,279 12,508,065 | — 4,296,852 

Northwest ..| 16,267,132 649,808 | 1,575,454 299,092 d 20,199,346 | —1,020,104 

Trans World We, .| 59,177,239 1,602,722 | 4,224,511 443,876 1 65,836,924 361,850 

United .| 82,110,583 3,762,691 6,482,704 713,266 5 94,214, 486 — 88,033 

Western ..++| 13,856,322 350,223 578,544 153,215 145 14,254,497 591,173 


National 


INTERNATIONAL 

American voove) By t4a are 14,065 227 ,680 2,163,432 —713,718 
Braniff ..| 2,376,878 81,735 39, 507 3,125,820 — 364, 264 
Caribbean Atlantic ; 720,189 10,816 42,263 4,409 819,606 — 28,123 
Delta 484,868 3,427 66,124 5 5 878,419 — 342, 565 
Eastern 6,943,690 175,167 430,022 3,056 8,115,534 — 649,429 
Mackey 295,259 | 13,823 59,428 3 459, 465 —76,991 
National 407 ,973 | 1,474 51,035 6,672 447 ,053 21,934 
Northwest 3,409,043 | 1,979,801 979,400 66,711 7,121,649 222,581 
Pan American Combined 70,581,783 | 8,609,246 13,357,834 | 5,234,092 , 135 97,316,930 — 356,217 

Alaska 878,410 59,744 139,458 ‘ 1,425,039 — 319,548 

Atlantic 32,549,995 3,857,686 | 5,185,228 766,553 , 548 43,647,320 50,253 

Latin America 16,445,607 714,056 | 4,307,444 770,387 »2 27,763,104 —4,337,500 

Pacific 20,707,771 3,977,760 | 3,725,704 | 3,697,152 24,489,686 7,778,123 


Panagra 4,045,438 194,609 185,560 7,821 f 5,611,913 — 142,321 
5 66,413 — 31,162 


Resort 
Trans Caribbean 549,462 | . 66,088 22,375 634,970 33,793 
Trans World | 13,929,635 | 2,638,732 | 1,990,925 | 1,907,014 20,102,432 1,219,620 
United 4,872,833 274,781 132,105 4,379,508 857,471 
Western |} 1,153,097 11,227 34,558 17 1,228,471 —35,355 


LOCAL SERVICE 


Allegheny' ; 
Bonanza 1,194,599 | 8,982 39,273 12,058 843,546 


Central AF 603,082 | 22,950 39,940 31,166 774,414 
Frontier eet 1,611,602 53,308 113,221 20,193 | 1,558,761 
Lake Central , ed 707,830 18,847 | 36,388 4,695 435,957 
Mohawk ...| 2,613,699 45,302 86,897 110,372 | 1,498,658 
North Central 3,059,790 102,628 184,596 29,967 | 1,550,621 
Ozark , 1,980,601 46,400 123,291 40,670 830,728 
Pacific ‘ 1,379,925 40,647 37 ,027 169,836 | 1,397,502 
Piedmont aS 1,824,335 35,384 76,664 76,253 | 1,055,563 
Southern : io 1,218,480 50,573 64,960 3,328 961,984 
Trans-Texas ; 1,290,801 45,505 84,871 35,067 | 1,249,298 
West Coast 1,502,757 32,101 48,135 5,499 | 1,362,718 


1, 965, 838 98,634 
1,396,827 81,603 
3,212,935 107,706 
1,191,233 16,262 
3,923,568 338,595 
5,528,939 — 641,111 
2,978,814 23, 384 
2,860,519 204, 357 
2,956,492 112, 487 
2,331,940 — 26,426 
2,188,015 618, 186 
2,466,146 436,655 


a= 
oOo ON ae 
o 


> 
wonc 


oN We OO WO &BN Ww 
NO WwW fh & SC 
2 NUN 


NNN WWW owe wD 


oa 
NO 


HAWAIIAN LINES 
Aloha ; 1,064,410 | 8,215 24,174 | 1,798 ,13 1,389,459 — 333, 880 


CARGO LINES 
AAXICO | | 38, 5% 127,632 56, 661 
Aerovias Sud Americana! 
Flying Tiger 28,932 | 3,109,865 | 4,859,461 7,105,573 816,387 
Riddle <a ‘ 26,121 1,110,768 823,090 r 2,349,256 | — 394,120 
Seaboard & Western’ ' , 
Slick or ee i | 1,926,968 , 88 1,729,765 | —285,621 
| 


HELICOPTER LINES 
Chicago Helicopter Soe 
Los Angeles Airways.... .| 45,099 38,379 39,544 
New York Airways 259,137 12,190 23,842 18,314 


422,500 8,273 | 2,575 395,039 82 900, 398 —74,498 
1,129 273,009 39 358,924 | 41,473 
581,487 962,485 — 69,574 


ALASKA LINES 
Alaska Airlines 593,393 184,749 | 208,788 | 824,344 483,922 , 2,240,696 
489,412 65,884 


Alaska Coastal ‘ ose 193,410 34,467 35,963 | 11,759 279,252 
Cordova oy | 44,532 35,971 | 42,335 58,290 120,626 ; 277 ,238 | 25,581 
Ellis Ba : Nes! 124,448 14,102 17,438 2,864 116,562 307,916 | — 24,652 


Kodiak'.. 


Northern Consolidated’ a ; im ¥ a 
6,433 475,711 : 2,548, 809 | 275,751 


Pacific Northern ...| 1,647,283 303,275 | 384,196 
Reeve Aleutian ee 348,886 147,777 127,530 
Western Alaska.......... 12,193 5,362 | 2,687 4,268 20,519 62,231 
Wein Alaska. ; Hy: 161,902 171,097 87,861 | 62,871 436,391 1,067,285 


| 
122,052 | — 64,163 


—19,470 
—17,971 
— 156, 180 


32,268 | . 674,920 





Avalon Air Transport... 35,216 1,782 | 17,950 
Samoan’... ere i ay ; “ee 


! Not available. * Property figure includes express, freight & excess baggage. 
Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 




















AIRLINE OBSERVER 


P Air Force is trying hard to interest Federal Aviation Agency in using 
SAGE air defense centers for air traffic control instead of the system FAA 
is developing for this specific purpose. With the threat of manned aircraft 
attack shifting to a secondary position, USAF is anxious to get FAA to 
share the cost of operating and maintaining SAGE. FAA now has a con- 
sulting firm making an economic study of the costs involved, and FAA 
Administrator Najeeb Halaby recently visited Maj. Gen. Kenneth Berg- 
quist, commander of USAF’s Electronic Systems Division, for SAGE dis- 
cussions. Facilities for experimental use of SAGE for high-altitude traffic 
control in the Boston-New York sectors, known as Project Satin, are now 
partially operational and will be expanded to include automatic conflict 
prediction by the end of the year. 


> Watch for a Civil Aeronautics Board ruling that Riddle Airlines’ two 
petitions--to merge with Aerovias Sud Americana and to receive subsidy— 
are mutually exclusive. The Board apparently believes the merger with 
Aerovias would increase rather thar decrease Riddle’s need for government 


support. 


> Federal Aviation Agency report on its tests of best methods for making 
aircraft more conspicuous to avoid collisions will show that the amount of 
aircraft surface covered with fluorescent paint is more significant than the 
pattern of the painted surfaces. The FAA report is expected to be released 
soon. 


> Pan American World Airways, which pioneered airline use of tropo-scatter 
communications for extending VHF radio communications beyond normal 
line-of-sight range, is constructing the first airline tropo-scatter station in 
the Middle East at Beirut. The station will go on the air for initial tests 
in two months. 


P El Al Israel Airlines is experiencing unusually high load factors on its 
U. S.-Tel Aviv route. Chief attraction, in addition to Passover season and 
independence celebrations, is the Eichmann trial. 


> New York Airways will add a cabin attendant to crews on all Vertol 107 
flights, which are scheduled to begin this summer. Under Federal Aviation 
Agency regulations, cabin attendants are required on all aircraft carrying 20 
or more passengers. The airline probably will use stewardesses rather than 
stewards for the job. 


> Friction between British European Airways and United Kingdom inde- 
pendent carriers is increasing. BEA has refused to discuss future relation- 
ships with British United, which, with Cunard Eagle, has applied for oper- 
ating authority on as many as 40 routes, many of which are now served 
by BEA and British Overseas Airways Corp. 


© Acrolineas El] Salvador has been recommended for a foreign ait carrier 
permit on an El Salvador-Miami route by CAB Examiner Francis W. Brown. 
The carrier proposes to operate the route with one Curtiss C-46A, carrying 
cargo and mail. 


> American Airlines will perform maintenance and overhaul work at its Tulsa, 
Okla. base on the Lockheed Electra, Boeing 720 and Convair 880 which are 
operated by the Federal Aviation Agency to train air carrier inspectors. 


> Aeroflot has more than doubled passenger capacity on its Moscow-Peking 
route. Seventy-passenger Tu-104As have been replaced by 100-passenger 
Tu-104Bs, and round trips have been increased from two to three weekly. 
Other Aeroflot improvements, effective this month, include replacement of 
twin-engine, piston-powered I[]-14s with [1-18 turboprop transports on the 
Leningrad-Helsinki route. Increased flight frequencies also have been 
announced from Moscow to Budapest, Paris, London, Cairo, Warsaw, 
Copenhagen, Amsterdam and Helsinki. 








SHORTLINES 





> Braniff Airways has exercised its op- 
tion to purchase a fourth Boeing 720- 
027. Purchase is being financed with 
company funds, with neither long-term 
debt nor equity used. Braniff cur- 
rently has two 720-027s and is to take 
delivery on its third in August. 


> British Overseas Airways Corp. will 
operate 138 North Atlantic flights 
weekly during the June-September 
period. Total of 17,000 seats will be 
offered each week on the route between 
the U. S. and Europe by BOAC. 


> Continental Airlines common stock 
has been accepted for listing on the 
New York Stock Exchange, and trad- 
ing will begin about mid-May. All 
trunklines are now listed on the New 
York Exchange except Northeast, 
which is listed on the American Stock 
Exchange. 


> Deadline for Emergency Board report 
to President Kennedy on the dispute 
between Northwest Airlines and _ its 
flight engineers has been extended 
from Apr. 24 to May 24. 


> Domestic trunkline interest on debt 
rose to $44.5 million in 1960, com- 


pared with $32.3 million in 1959 and 
$24.4 million in 1958. 


> Federal Aviation Agency has an 
agreement with the Air Force that 
will permit civilian jet flight crew 
members to take physiological altitude 
training. Basic course includes atmos- 
phere physics, physiology of respiration 
and circulation, hypoxia and effects of 
altitude changes on the body and prin- 
ciples of vision. 


>» Hong Kong, Indonesia, New Zealand 
and the Fiji Islands have agreed to 
take steps toward cutting immigration 
and customs red tape for air passengers 
and cargo. Changes were made as a 
result of proposals by International 
Civil Aviation Organization and Inter- 
national Air Transport Assn., which are 
campaigning to streamline all border 
clearance processes. 


> Post Office Department has proposed 
new postal rates which would increase 
air mail rates from 10 to 15 cents per 
half ounce between the U. S. and 
South America and from 10 to 13 cents 
between the U. S. and the Caribbean 
and Central American areas. Since 
75% of the land area of the Soviet 
Union is in Asia, the Asian rate of 25 
cents per half ounce would apply on 
all letters to Russia, rather than the 
15-cent European rate now used for the 
western section. 
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Microdot Expands 
Telemetry Capability 





South Pasadena — Microdot Inc. has 
recently acquired Spectralab Instrument 
Co. of Monrovia, California. The 
acquisition provides Microdot’s Instru- 
mentation Division with outstanding 
capabilities in the field of VHF and UHF 
cavities and related instrumentation. 
Spectralab has been widely noted for its 
recent scientific breakthrough in the new 
UHF telemetry field with the first oper- 
ational UHF telemetry transmitter, and 
for its high power transmitter designed 
for the Pioneer V satellite. Spectralab 
instruments have also flown in the 
Redstone, Jupiter, Atlas and Pershing 


missiles. 


: 


The Pioneer V transmitter shown 
above is typical of the sophisti- 
cated instrumentation now offered 
by Microdot. This miniaturized 
unit features an output of 150 
watts, ease of adjustment, and 
proven outer space reliability. 


With the Spectralab acquisition, Micro- 
dot’s telemetry capability now includes 
a broad product line ranging from 
sensing devices through transmitters. As 
a single source for instrumentation, 
Microdot can provide weldable strain 
gages, load cells, temperature probes, 
thermocouples, amplifiers, power sup- 
plies, signal conditioning equipment, 
power amplifiers, frequency doublers, 
oscillators and transmitters. 


MICRODOT INC. 


220 Pasadena Avenue 
South Pasadena, California 








1961 MICRODOT IN¢ 


“MAKE A NOISE IN THE EAST, 
BUT STRIKE IN THE WEST” 


Mao -Tse-Tung’s arsenal is impressive: 700-million expendable 
people. And soon, nuclear capability. 


To those of us in the defense business the prospect is worthy 

of sober consideration. We cannot match Red China in expendable 
human lives. Instead we must rely upon the effectiveness 

of our defense capabilities to keep fingers off buttons. 


The responsibility is clear. The real business of 
the defense business is survival. 
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Aerospace Investment Abroad: Part I 





U.S. Firms Reappraising Foreign Licensing 


By Cecil Brownlow 


Geneva—Is U. S. aerospace industry's 
increasing plunge inte- the European 
market a strong long-term investment 
or is the drive for short-term profits 
simply creating a stiff, possibly unbeat- 
able competitor who must be reckoned 
with tomorrow? 

(his is a question being asked in 
industry financial circles today and one 
that revolves primarily around the issue 
of how U.S. firms can assure them- 
selves a place in the market on a con- 
tinuing basis and with the least risk 
as Europe’s industry absorbs the im- 
ported technologies it needs to stand 
alone. 

What, for instance, are the relative 
potentials of license agreements as op- 
posed to U. §. stock holdings in Euro- 
pean firms and wholly-owned subsidi- 
aries or jointly-owned companies and 
technical assistance pacts with their 
minimum outlays of capital? 

lo gain some insight into these ques- 
tions—and into the increasing competi- 
tion from Europe itself — AviATION 
Week surveyed industries in 15 Euro- 
pean nations, as well as those of the 
U. S. It also interviewed government 
and trade association officials on both 
sides of the Atlantic. 

The picture that evolves is by no 
means a clear one since the safest, most 
profitable roads to the future are still a 
matter of open debate within the U. S. 


and among representatives of U. S. 
firms abroad. 

“The old saw, ‘sell your license, sell 
vour soul,’ no longer holds,’” one Amer- 
ican representative in Europe | says. 
“Now, it’s big business.” 

“You sell a license,’ another coun- 
ters, ‘“‘and you sell vour brains. 
What vou are doing is building up a 
firm that can be damned tough com- 
petition in the next go-round.” 

A proponent of wholly-owned sub- 
sidiaries believes full ownership is 
needed if the product offered is to be 
properly marketed and if full advantage 
of its sales potential is to be obtained. 

He savs: 

“You only establish a subsidiary in 
an area where you know the market is 
good, but, when vou move into a place, 
vou need complete control to protect 
vour investment.” 

These are the theories, and they are 
often overridden by practical necessity. 
As an example, a company may favor 
jointly-owned firms, abhor license agree- 
ments, and find itself in the position 
of having to grant them to several Euro- 
pean sources as a result of actions taken 
by the U. S. government or a prime 
contractor to which it supplies com- 
ponents. 

However, the trend of most U. S. 
firms heavily entrenched in Europe 
seems to be a gradual evolution from 
outright license agreements, with few 
strings attached, to the purchase of sub- 





MESSERSCHMITT production lines are turning out weapon system components under 
license from both the U.S. and Europe. German technicians (above), are assembling a 
forward fuselage section of the Lockheed F-104G. 


54 


stantial minority stock holdings in 
promising firms and/or, on a more lim- 
ited scale, establishment of jointly- 
owned companies. 

“This way,” one spokesman says, 
“vou have a tochold. A license agree- 
ment is a one-shot deal.” 

Be that as it may, license agreements 
still hold sway—and probably will for 
some time to come—and whatever their 
long-term value to the licenser, they 
must be credited with having played a 
leading role in the recovery of much 
of West Europe’s industry from the 
rubble of World War II. 

License agreements from the U. S. to 
Europe have predominated but, as the 
industry on this side of the Atlantic 
gains strength, more and more are being 
negotiated between the nations of Eu- 
rope, both on a firm-to-firm and coun- 
try-to-country basis. “‘Anti-licensec,”’ or 
more accurately “reluctant-licensee,” ad- 
vocates within U. S. industry point to 
the latter trend as a probable portent 
of things to come with a resultant 
loss to American firms unless shoring- 
up protective steps are taken. 

Present U. S. licenses run wide and 
deep, ranging in scope and magnitude 
from the much-publicized multi-nation 
European production program for Lock- 
heed’s F-104G ___ interceptor-fighter- 
bomber (AW Mar. 13, p. 286) to over- 
haul agreements for American weapon 
svstems and spare parts stationed in this 
area of the world. 

hey also transcend the present tech- 
nological levels and immediate goals 
within Europe—and to this degree re- 
buff critics who contend that the pres- 
ent round of licenses is the least profit- 
able one—and include such projects as 
the technical aid agreements with 
SEPR, the French rocket combine, 
signed by North American Aviation’s 
Rocketdyne Division and ‘Thiokol 
Chemical Corp. 

The following breakdown, while not 
necessarily representative, gives some 
indication of the range of currently 
active license agreements flowing from 
the U.S. to Europe, excluding con- 
sortiums such as the F-104 project and 
pacts handled through or by firms that 
are subsidiaries, jointlv-owned compa- 
nies or those in which American indus- 
try has substantial stock holdings: 

e Lycoming Division of Avco Corp., 
production rights to Germany’s BMW 
Triebwerkbau for the GO-480-BIA pis- 


ton engine. Under the five-vear pact, 
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WORKMAN at Messerschmitt’s plant puts finishing touches to a Fiat G 


which is now being extended, BMW 
pays a fixed license fee plus royalties on 
engine and spares sold. 

e North American Aviation, repair and 
modification rights on F-86 and F-100 
aircraft to Construcciones Aeronautics 
S. A. (C. A. S. A) in Spain. Total 
of approximately 1,000 U.S. Air Force 
aircraft is involved in the agreement. 
¢ General Electric Co.’s Flight Propul 
sion Division, production rights to de 
Havilland Engines, Ltd., for the T58 
engine plus technical assistance. 

e General Electric, production, repair 
and overhaul rights to Italy’s Fiat for 
the J47 engine. 

¢ United Aircraft Corp., production 
rights to Fiat for the Pratt & Whitne 
R985 and R1830 piston engines plus 
Hamilton Standard propellers, blades 
and pitch change mechanisms 

e¢ Thompson Products, Inc., production 
rights to Fiat for turbo-engine parts. 

@ Sikorsky Division of United Aircraft, 
maintenance and inspection rights on 
Sikorsky metal-bonded blades in Europe 
to Holland’s Roval Netherlands Air- 
craft Factories Fokker. 

@ Douglas Aircraft Co., technical assist- 
ance agreement with Italv’s Piaggio for 
development and marketing of a tur- 
bine-powered executive aircraft series. 

¢ Fairchild Engine and Airplane Corp., 
production rights to Italv’s Siai-Mar- 
chetti for C-119 airframe spare parts. 
e Sikorsky, production rights to West- 
Jand Aircraft, Ltd., for the S-58 heli- 
copter plus a technical interchange 
agreement. Westland also has built 
the Sikorsky S-51 and S-55 under 
license. 

e North American’s Rocketdyne Di- 
vision, technical assistance agreement 
with Rolls-Royce, Ltd., plus produc- 
tion rights for certain rocket motors in 
connection with Britain’s Blue Streak 
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IRBM program. Agreement is still in 
force despite the apparent demise of the 
Blue Streak. 

¢ Minneapolis-Honeywell, — production 
rights to British Aircraft Corp. for 
floated gyroscopes. 

e Continental Aviation and Engineer- 
ing Corp., exclusive rights to Rolls- 
Rovce for al] Continental engine spares 
in Europe and for Rolls-Royce-built 
Continental engines in Australia and 
New Zealand. 

e Dynamic Developments, Inc., a 
Grumman Aircraft Engineering Corp 
subsidiary, production rights to the 
Italian shipbuilder Cantieri del Tirreno 
for the construction of large hydrofoil 
vehicles. 

e Lockheed Aircraft Corp., production 
rights to Air France and Deutsche 


PK 


COMMON EUROPEAN production of a European design, a 
come, is exemplified by the Breguet 1150 Atlantic ASW 
Atlantic components are being fabricated in the industries 

above, the midwing section of the first prototype is being moun 


Lufth tooling and certain spares 
for th llation transport series. 
e Lockheed, production rights to Hol- 
land’s Electrische Smederij for jetstack 
exhaust tems and_ turbine load 
assemD 
¢ Bell Helicopter, production rights to 
Italy’s ¢ truzioni Aeronautiche Gio- 
for the Bell 47] and 47G 
HU-1A rotating com- 
Agusta 102. 
Aerosystems Co., technical as- 
German Group of 
Heinkel and Bolkow 
Mach 3 VTOL. Assist- 
primarily around the 
Mach D-188A which reached 
the m¢ tage before USAF devel- 
opment f ere cut off in 1959. 
e Beech Aircraft Corp., mutual agree- 
SFERMA under which the 
onverting the Beech 
uircraft to. Turbomeca 
op engines. 
nutual agreement with 
Franc for repair of North 
Atlant Organization aircraft. 
Fro tandpoint of immediately 
rofits, segments of the 
have, of course, found 
rvests in the European 
t have banded together 
for the production of 
veapon systems as the 
F-104, k anti-aircraft and the 
Sidewi1 to-air missile svstems. 
In the F-104 program, Lockheed is 
suppl total of 126 aircraft di- 
rectly 4 t Germany from its U.S. 
product ind will collect license 
fees 949 planes presently 
sched built in western Eu- 
rope bet this vear and 1965. 
Nort n ‘Aviation will collect 
on dir id license tights to its 
NASARI mntrol system for the 


EC 


vanni Ag 
helicop 
ponent 
e Bell 
sistan 
Mes 
workil 
ance 


ment wv 
French 
Baron 
Astaz 

e Lockheed 


recogn 
U.S 
their g 
consort 
through 
such 


robable portent of things to 
uircraft. A NATO project, 
four nations. In the picture 
ted to the fuselage. 
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FORD INSTRUMENT Co. 





NO. 3 OF A SERIES OF ADVERTISEMENTS 





“Ham” gets there... and back with Ford Instrument controls 


Ham gets an apple after 420 mile space ride. Ford Instrument control system components were 


in NASA’s MERCURY-REDSTONE vehicle that powered the flight. 


Guidance and control system components 
for the MERCURY-REDSTONE vehicle that 
successfully carried the now famous chim- 
panzee, Ham, on his flight into space were 
furnished to the National Aeronautics and 
Space Administration under a contract 
for guidance and control hardware with 
Ford Instrument Company. 

This flight, a historic event, as well as 
a dramatic preview of the MERCURY “man- 
in-space” spacecraft, marks Ford Instru- 
ment participation.in still another of a 
long line of missile and space “firsts.” 

Among others: A Ford Instrument built 
contro] system directed the JUPITER C 
which carried the Free World’s first satel- 
lite into orbit. Ford Instrument guidance 
and control system on a JUPITER carried 
the monkeys, Able and Baker, into their 
successful trip through space. And Ford 
Instrument guidance and control on the 
JUNO II sent America’s first space probe 
past the moon and into orbit around the sun. 

In 1961, Ford 


marked up 12 years in missile guidance 


Instrument will have 


and.control. 





Novel Technique Used for Analog-to-Digital Conversion 


All-Solid-State Converter Handles 
A-C, D-C and Synchro Voltage Inputs 


An unusual technique is employed in 
Ford Instrument’s new all-solid-state 
analog-to-digital converter to reduce A-C, 
D-C and synchro signals to digital form, 
it was revealed recently. The high level 
of multiplexing and the use of no moving 
parts represents a significant advance in 
conversion technology. 

The highly reliable technique for con- 
verting synchro signals into digital form 
is particularly interesting. 

First, observation of the polarity of the 
three stator signais relative to the rotor 
voltage. uniquely defines the 60° sector 
position of the rotor 

Second. the ratio of two of the stator 
voltages defines the intra-sector magni- 
tude, This ratio is obtained by systemati- 
cally comparing two stator voltages. Par- 
allel addition of the sector and intra-sector 
data yields the desired solution, to 10-bit 
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accuracy with single-speed or 15-bit ac- 
curacy with two-speed (36:1) inputs. 
These circuits are part of the Ford In- 
strument developed all-solid-state, mullti- 
ple-input data converter — being manufac- 
tured for several military systems. Want 
to put experience like this to work for 
you? Write to address on next page. 
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Developments at Ford Instrument Co., Division of Sperry 
Rand Corporation, that are of particular interest to users 


of special-purpose computers and controls. 





LONG ISLAND CITY 1, N. Y. 





New “Digital Platform” Completed 


Designed by Ford Instrument 


for Wright Air Development Division 


Completed, and being given final check 
before its flight test. are the components 
for the AN/AJN-7 inertial navigation sys- 
tem, a “flyable breadboard” model of 
which is expected to be flight tested in 
early summer. 

Designed and built at Ford Instrument, 
the new system will mount gyros directly 
to the frame of the airborne vehicle in- 
stead of on a conventional stable plat- 
form. The inertial sensors are, as shown 
above, equipped to provide digital out- 
puts. The gyro outputs are processed 
through a digital computer, FORDAC 
(Ford Attitude Computer), which per- 
forms the functions of the conventional 


platforms. The accelerometer information 
is combined with the FORDAC outputs in 
a second computer, nicknamed “POCO” 
(Position Computer) which computes the 
position of the vehicle with respect to a 
fixed reference frame. 

The system represents a new concept in 
inertial navigation by performing mathe- 
matically the functions that are usually 
performed by the stable platform. The 
computers are of all-solid-state design. 

The AN/AJN-7 system has been devel- 
oped, designed and built at Ford Instru- 
ment Company for the U. S. Air Force 
Navigation and Guidance Laboratory of 
Wright Air Development Division. 


NOW YOU CAN BUY 


OFF THE SHELF! 


Size 1 and Size 5 
60 cycle, 115 volt 
Shipment Guaranteed 
Within 7 days 
Use Teles chros for extremely accu- 
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rate driv | indicators of position, 


pressure sr other synchro-transmit- 
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transmis Ford Instrument Company 
produ es Ss of proven prec ision. 
° Ava »meet MIL specs. 
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nent Company currently 
sizes and types of syn- 
chros ir 
shelf” sta ilso specials, 
Call J Barrett, Components Sales 
Division, S well 4-9000. 1 


tion approaching “off-the- 


(@ 
We invite you to learn more... 


FORD itSTRLUR 
DIVISION OF SPERRY RAND 
31-10 Thomson Avenue, Leng Island City 1, New York 


Field Liaison Engineering Offices 
HUNTSVILLE, ALA. 
Ford Instrument Co 
Holiday Office Center 
3322 S. Memorial Parkway 
Huntsville, Ala. 


Responsible agencies or industries, 
possessing the requisite security 
clearance and need to know, are invited 
to learn more about Ford Instrument ReORATION 
capabilities. Ford 

Instrument Liaison Engineers are 
always ready to discuss your new or 
special requirements, and will be glad 
to provide you with detailed 
information on specific 


project capabilities. 


LOS ANGELES, CALIF. 
Ford Instrument Co. 
260 South Beverly Dr. 
Beverly Hills, Galif. 


DAYTON, OHIO 
Ford Instrument Co 
Suite 1310, Talbott Tower 
Dayton 2, Ohio 


A CREATIVE TEAM OF SCIENTIFIC, ENGINEERING PRODUCTION TALENT 





Piercing the plasma sheath... 


When ICBMs, satellites or space probes re-enter the earth’s atmosphere, 


frictional heating is so intense that air surrounding the vehicle becomes a 
‘‘plasma sheath.”’ This acts as a barrier to conventional 
radio telemetry. AVCO/RAD has developed a Direct Re-entry 
Telemetry (DRET) system for the U. S. Air Force. The DRET 
system has been flown on Atlas and Titan ICBMs and has 
successfully transmitted signals to airborne monitoring 
equipment. Engineers and scientists at AVCO/RAD are also 


hecuniaa eeeubeenaiiies tasmn 0b Meare working on techniques for continuous communications with 
RAD Division monitor an Avco Mark 4 


re-entry vehicle launched by Titan ICBM. re-entering manned vehicles, as well as on other conditions 


in which a plasma barrier exists and 


where signal penetration is required. y VvVoO 


UNUSUAL CAREER OPPORTUNITIES FOR QUA Kesearch & Advanced evelopment 


REGARDLESS OF RACE, CREED, COLOR, OR NATIONAL ORIGIN WRIT division 


AVCO CORPORATION, RESEARCH AND ADVANCED 
DEVELOPMENT DIVISION, WILMINGTON, MASS. 





F-104 as will General Electric on Euro- 
pean production of the J79 powerplant. 
A number of other U.S. suppliers also 
stand to profit handsomely. 

Aside from providing the European 
firms involved with a major opportunity 
to take a long step forward in improv- 
ing their technological and production 
capabilities—and possibly creating fu- 
ture competition for the U.S. as they 
do—the F-104 program is contributing 
much toward keeping some of the 
firms involved on a sound financial basis 
today. 

Major airframe contractors include 
Germany's Messerschmitt, Heinkel, 
Dornier, Siebel, Focke-Wulf, Ham- 
burger Flugzeugbau and Weserflug- 
zcugbau; Holland’s Fokker and Avi- 
clanda; Belgium’s SABCA and Avions 
Fairey, and Fiat in Italy. Prime power- 
plant manufacturers are Germany's 
BMW Triebwerkbau, the Belgian FN 
Works and Fiat. From here, the sub- 
contracts flow deep into the business 
of the smaller contractors of the na- 
fons concerned. 

Holland’s Aviolanda, as an example 
of the program’s impact, estimates that 
its contract will be worth $25 million, 
and that it will represent 65% of the 
company’s gross business during the 
five-vear period it is in force. 


Technological Boosts 


(he Hawk and Sidewinder programs 
are performing similar functions, boost- 


ing western Europe's technological 
level, providing added profits for U.S. 
concerns. And, more multi-nation pro- 
duction of American svstems may be 
in the offing. 

Hardware now under consideration 
includes Convair’s Redeve low-altitude 
anti-aircraft weapon for the infantry, 
the Army-Martin Pershing tactical range 
missile and the Chance Vought Scout 
low-cost space booster. 

Ihe consortiums, however, are also 
providing their share of headaches and 
point ap one of the weaknesses of the 
license svstem wherebv the _licenser 
loses much of the davy-to-dav control of 
his product. 

Another matter of debate is just how 
such programs should be managed—as 
looselv-knit, multi-nation projects, as in 
the case of the F-104 and Sidewinder, 
or as official NATO consortiums. Pro 
ponents of the latter argue that the de- 
cision process and chain of command is 
strengthened, red tape and custom bar- 
riers slashed if a program is clothed in 
the NATO mantle. Its opponents say 
NATO participation simply adds an- 
other laver of bureaucracy. 

The Hawk project, as a “subsidiarv 
bodv” of the NATO, is managed di- 
rectly by the NATO Hawk production 
organization staffed by representatives 
of all the nations concerned. 

Under licenses issued at NATO re- 
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quest by Raytheon, Acrojet-General and 
other U.S. firms, European companies 
of five nations have banded together to 
form a French incorporated production 
supervisor known as Societe Euro- 
peenne de Telequidage (SETEL) with 
headquarters in Paris. 

Participating European firms, each 
with component and subassembly re- 
sponsibilities, are Ateliers de Construc- 
tions Electriques de Charleroi (ACEC) 
of Belgium, Thomson-Houston (CFTH) 
of France, Telefunken of Germany, 
Finmeccanica of Italy and N. V. Philips 
of The Netherlands. SETEL also has 
sublicensed Hawk motor production to 
the Ministere des Armeses, Direction 
des Poudres, of Paris, and Aerochemie 
S. P. A., of Rome. 

Prime European contractor for the 
multi-nation Sidewinder program, 
which bears the loose designation of a 
“NATO-sponsored project,” is the Flug- 
geratewerk Bodensce division of Boden- 
seewerk Perkin-Elmer and Co., a Ger- 
man subsidiary of Perkin-F.]mer 

Full list of participating firms has not 
vet been disclosed since some are still 
undergoing security clearances before 
final contracts are signed. 

Ihose in the program, however, in 
clude Belgium’s Les Forges de Aerbrg- 
gee, Germany's Nitrochemie GmbH. 
and C. A. Steinheil Sochne GmbH., 
Philips of The Netherlands, Norwav’s 
Kongsberg Vapensabrikk and Raufoss 
Ammunisjonssabrikker and _ Portugal’s 
Standard Electrica, a subsidiary of In- 
ternational Telephone and Telegraph 
Corp. 

“Most of these people are eager to 
work with us. Thev know thev’re tak- 
ing a big step, and they want to learn,” 
one U.S. representative involved says. 
“But,” he adds, “vou run into others 
who think thev know evervthing there 
is to know. You can’t convince them 
that this is a fairly big step bevond any- 
thing thev’ve done before. They just 
want vou to hand over the blueprints 
and stand back.” 

Over-all extent of the U.S. industrv’s 
investment in licenses, stock holdings, 
etc., is almost anyone’s guess. Many 
firms are warv of discussing license 
agreements, much less capital outlays 
involved in stock purchases or estab- 
lishment of a subsidiary, for a variety 
of reasons—competitive and otherwise. 

This general reluctance was recently 
highlighted by the response to an Aero- 
space Industries Assn. suggestion to 
its industrv members that a dossier of 
their foreign commitments be com- 
piled as a reference and benefit to all. 

Most members simply declined to 
reply. 

The majoritv of those that did replv 
registered opinions that were less than 
enthusiastic, and the tentative plan 
was permitted to die quietly. 

Industry commitments abroad, 





Engineered 
Environment 


Although vulnerable to heat, the spittle 
bug can blow himself a cooling bubble 
bath and thus “tailor” his environment 
to suit his needs. 

Tailoring of environment is a vital re- 
quirement that must be built into today’s 
weapons systems. Answering this need 
is specially designed AAF equipment 
for controlled environment. For example, 
AAF-engineered air conditioners were 
developed for the APCHE system. The 
units are installed in mobile vans used 
for prelaunch checkout of the Atlas mis- 
sile. They provide conditioned air for 
personr and for sensitive electronic 
*equipment in the van. 

Other AAF equipment supporting 
modern weapons systems include heating 
equipment utilizing various fuels or elec- 
tric power, also packaged liquid chillers, 
heat exchangers, specialized blowers. 
You can increase your system reliability 
with AAF know-how and equipment. 





PACKAGED 
ENVIRONMENT 

¢ Heating 

* Ventilating 

© Air Filtering 

© Refrigeration 

* Humidity Control 


ENGINEERED 
ENVIRONMENTAL 
SYSTEMS 











DEFENSE PRODUCTS DIVISION 
American Air Filter Co., Inc. 
310 Third St. * Rock Island, Ill. * Phone 778-9311 
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of engine parts reduces produc- 
tion lead time at Rocketdyne. 





Computer-listed master catalog 
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down to earth 


Behind the thundering performance of Rocketdyne’s en- 
gines, a significant reduction in the cost of power for Amer- 
ica’s missiles has been quietly achieved. Today, Rocketdyne 
engineering skill and efficient production methods make it 
possible to power two missiles for the cost of one 1957. 

Rocketdyne, the pioneer in rocket science, was first with 
power for America’s long range ballistic missiles — first with 
power for outer space. In establishing this technological lead- 
ership, Rocketdyne developed new management concepts at 
every level of operation, from early design through final test- 
ing. The result is outstanding technical achiev nt at the 
lowest possible cost. 

In data processing alone, advanced techniques are saving 
engineers hundreds of hours of experimentation and testing 
and have contributed to a 37 percent redu in Atlas 
engine costs for the Air Force. An intracompat munica- 
tions network links test stands and research la tories in 
Missouri, Texas and California; gives management the daily 
status of every program—whether it’s on schedu hat parts 
are in short supply, how the production line is performing. 

Through research, engineering, and management, 
Rocketdyne is constantly at work not only to increase thrust 
performance and develop new propulsion techniques, but at 
the same time to reduce costs all along the line 


34 of America’s 38 successful satellites and space | es have been ps 
launched by Rocketdyne engines. 


FIRST WITH POWER FOR OUTER 


ROCKETDYNE fe 


DIVISION OF NORTH AMERICAN AVIATION 


Canoga Park slif 1; Neosh 
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electromechanical 


problem solved by 
AiResearch 


This ram air scoop is another 
example of AiResearch’s ability to 
design and integrate structural and 
electromechanical systems for con- 
trol functions. 

Through its use, air is provided 
for emergency cabin pressurization 
and the cooling of electronic com- 
ponents. The unit is composed of a 
retractable aluminum ram air 
scoop, extended and withdrawn by 
a 400 cycle rotary actuator, a self- 
contained 350 watt heating element 
and an integral check valve. 

The most experienced company 
in the development and production 
of control systems for airborne and 
ground use, AiResearch has the 
ideal facilities and know-how to 
handle problems concerning elec- 
tromechanical systems and com- 
ponents of all types for aircraft, 
ground handling, ground support 
and missile systems. 


OTHER ELECTROMECHANICAL 
COMPONENTS AND SYSTEMS 


AC and DC Motors, Generators and 
Controls * Static Inverters and Con- 
verters * Linear and Rotary Actuators « 
Power Servos * Hoists * Temperature 
and Positioning Controls * Sensors ° 
Programmers * Missile Launchers « 
Radar Positioners * Power Supplies ¢ 
Williamsgrip Connectors 


Your inquiries are invited. 


AiResearch Manufacturing Division 


Los Angeles 45, California 











whether they border upon a question 
of security or not, generally must be 
cleared through the State Department, 
which, in turn, fans out the requests 
for comment to either the Department 
of Defense or the Commerce Depart- 
ment, depending upon their nature. 

These agencies, however, insist that 
no record as to totals or extent is main- 
tained by them, adding that any at- 
tempt to monitor the requests on such 
a basis may lie well bevond the purview 
of their operation and violate the rights 
of the companies involved. 

“The Internal Revenue people are 
the only ones who might be able 
to come up with a figare,” a Com- 
merce Department official said re- 
cently. “We don’t have it, and we 
couldn’t look at the tax records if we 
wanted to.” ; 

But the commitments are growing 
and are often fiercely fought over. In- 
creasingly, they are being paced in 
scope by agreements between the na- 
tions of western Europe with little 
or no U.S. involvement. 

Germany is building the Fiat G. 91 
close-support fighter; Rolls-Royce and 
M. A. N. Machinen Fabrik Augs- 
burg-Nuremburg) are cooperating on 
the development of high-performance 
VTOL powerplants; W. G. Armstrong- 
Whitworth in Britain and Saab Aircraft 
Co. in Sweden are producing supersonic 
target drones developed by France’s 
Nord Aviation; Spain’s C. A. S. A. is 
building Dornier’s Do. 27 lightplane; 
Klockner-Humbold Deutz is tooling to 
build Bristol-Siddeley’s 5,000-Ib.-thrust 
Orpheus turbojet engine for German- 
produced G. 91s. 

Potez Air Fouga’s Magister jet 
trainer has been produced under license 
in Germany (on a joint basis by Messer- 
schmitt and Heinkel), Finland (Val- 
met Ovlentokometehdas) and _ Israel 
Aircraft Corp. 

Working within the framework of 
NATO, Dornier, Fokker, SABCA and 
Avions Fairey are joining France’s 
Breguet in production of the latter’s 
1150 Atlantic ASW patrol plane which 
will be powered by two Rolls-Royce 
Tyne turboprop engines. Nord and 
Germany’s Hamburger Flugzeugbau are 
building the first prototypes of the 
Transall C. 160 turboprop transport 
scheduled to replace the piston-engine 
Noratlas 2501, also built on a coopera- 
tive basis by the two firms plus Flug- 
zeugbau Nord. 

Bipartite and tripartite agreements 
within and outside the scope of NATO 
are gaining at a commensurate sate, 
a manifestation of Europe’s desire to 
build its own whenever possible. 

Germany, with the money to spend 
but without the facilities and tech- 
nicians to satisfy its aims, is the cur- 
rent leader in this area, maintaining 


pacts with Great Britain for a VTOL 


close-support fighter to fit a present 
NATO requirement, another with 
France for a high-performance VTOL 
interceptor to meet a NATO requfre- 
ment it hopes to generate, and still an- 
other with France and Italy covering a 
broad spectrum for development and 
production of a family of helicopters. 

This determination to spread its own 
wings once again with advanced de- 
signs of products that bear the imprint 
of German development work is the 
major reason behind recent, and sub- 
stantial, U.S. investments in the coun- 
try in the form of stock purchases and 
establishment of joint firms. 

“The Germans,” a U.S. representa- 
tive here says, “want their own prod- 
ucts, and they want to deal with Ger- 
man firms whenever possible. Thev'll 
work under a license when ‘thev have 
to, but thev want to do all thev can on 
their own. They want to see a German 
stamp on the end product.” 

[f and when a truly European space 
effort moves bevond the paper stage, 
the overriding need to pool fiscal, tech- 
nological and facility resources will 
take precedence over nationalistic de 
mands in some quarters for individual 
programs. 

The European nations, however, are 
split as to the objectives and breadth 
such a project should have. For the 
moment, they most probably will con- 
tinue to look to the U.S. for the neces- 
sary booster systems while developing 
their own payloads for prestige and 
scientific purposes. This could, and 
would, change if and when a common 
production program for the Scout be- 
comes a reality and production is be- 
gun. 

Such splits generally have large 
political overtones, and the tug between 
Common Market and Outer Seven 
considerations in the economic sphere 
is sometimes felt, seldom enough, how- 
ever, to overcome the realities of need 
and/or political advantage. 

Switzerland, as an example, ignored 
Sweden, its Outer Seven partner and 
fellow neutralist, in the selection of a 
new jet fighter. Sweden, gambling on its 
close ties and a good product, pushed 
hard for the Saab Draken. France, a 
Common Market member but with 
tariff reductions to offer, pushed just 
as hard for the Dassault Mirage III-C 
and won. 

As in the case of the U.S. agree- 
ments, the European license pacts run 
the technological gamut and include 
the following: 
¢ De Havilland Engine Co., Ltd., pro- 
duction rights for Ghost and Goblin 
powerplants to Italy’s S. I. C. M. A,, 
Sweden’s Flugmotor and Switzerland’s 
Service Technique Militaire. 
¢ Piaggio, production rights to Focke- 
Wulf for the P.149 primary trainer for 
the West German air force. Fock-Wulf- 
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Many things change over the years: aircraft, instru- 
ments, FAA requirements. Pilot skills, too... whether 
new or experienced ... with or without instrument 
training. 

Now, so that every pilot can gain the instrument expe- 
rience that matches today’s safety needs, today’s light 
aircraft, today’s requirements, Link introduces the revo- 
lutionary new Model 60 Trainer. The first trainer de- 
signed specifically for general aviation, the Link Model 60 
helps you become a more proficient pilot, more quickly 
and economically, 
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Link Model 60 Trainer. 


LINK DIVISION Dp GENERAL PRECISION, INC. 


Binghamton, New York 





Hyperthermal Tunnel Marketed 


One megawatt arc-heated hyperthermal tunnel for testing of heat transfer and materials 
behavior on hypersonic space vehicles is now marketed by Plasmadyne Corp., Santa Ana, 
Calif. Tunnel simulates stagnation enthalpy and pressures, ranging between 10,000 fps. 


and 30,000 fps. using a 3-in. dia. Mach 3 test section. 


Simulated altitudes of 100,000 ft. 


(at 10,000 fps.) or 200,000 ft. (at 30,000 fps.) are possible. 


built P.149s are powered by Lycoming 
engines produced under license by 
BMW Triebwerkbau. 
¢France’s Turbomeca, production 
rights to Britain’s Blackburn Engine 
Co. for a range of small gas turbines. 
Blackburn estimates that production 
permitted by the agreement represents 
between 80% and 90% of its current 
business. Pact is scheduled to expire 
next year but may be renewed. 
¢ Bristol Siddeley Engines, Ltd., pro- 
duction rights for tubular bodies to 
Nord Aviation. 
¢ Bristol Siddeley, production rights 
to Dassault for the M. D. 30 Viper 
powerplant. 
© Italy’s Oficina de Bernardi, produc- 
tion rights to Germany’s Merckle Flug- 
zeugwerke GmbH for the M.d.B 02 
Airscooter sports plane. 
e Bristol Aircraft, Ltd., production 
rights for drop tanks to Belgium’s 
SABCA. 
¢ Dunlop Rubber Co., Ltd., produc- 
tion rights to SABCA for brake control 
equipment for Belgian air force Avro 
CF-100 and Hawker Hunter aircraft. 
¢ Italy’s Aviamilane, production rights 
to its compatriot, Aeromere, for the 
Falco F. 8L sports plane. 
© Switzerland’s Contraves, production 
rights to Germany’s Bolkow for the 
Cobra anti-tank missile system. 

In the engine field, Rolls-Royce 
now holds the lead and, with technical 
assistance agreements on advanced 
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projects, is working to keep it despite 
serious bids by other British, U.S. and 
French manufacturers. Active agree- 
ments include pacts with: 

© Royal Swedish Air Force Board for 
production of the Avon RA. 7, RA. 24 
and RA. 28 turbojet engines by Sven- 
ska and Flygmotor. 

¢ Belgian government for production 
of the RA. 7 and RA. 24 by Belgian 
FN Works. 

e France’s Hispano-Suiza for produc- 
tion of the Avon and Tyne engines. 
The Hispano-Suiza Tyne will go into 
the Franco-German Transall C. 160 
transport. 


Increasing Role 

An increasing European role is a 
natural consequence of its technologi- 
cal resurgence on a broad front, but 
U. S. industry officials say governmental 
red tape is plaguing their efforts to 
battle these firms on an equal basis. 

The route of an application by a 
U. S. firm requesting permission to 
grant a license agreement is often long 
and tortuous. Some disappear into the 
maze of government channels for pe- 
riods ranging up to eight months be- 
fore approval is finally given, according 
to an industry spokesman, “and by this 
time, the British or French have moved 
in on us and sewn up the deal.” He 
adds: 

“A large company with a Washing- 
ton representative can often get things 


done fairly fast, but I pity the poor 
guy who doesn’t know anyone and has 
to work by mail or telephone.” 

Under current procedures, the appli- 
cation is submitted to the State Depart- 
ment which, in turn, passes it along to 
the Defense Department’s International 
Division for Security Affairs for com- 
ment if it deals with military hardware 
or to the Commerce Department if the 
product involved is of a purely commer- 
cial nature. 

Defense Department, if it receives 
the application, then passes it along to 
the interested services for security 
screening, and this, a U. S. representa- 
tive in Europe savs, “can sometimes 
get ridiculous. 

“We have a device that SHAPE 
(Supreme Headquarters Allied Powers 
Europe) says it must have. So, we 
went back to Air Force for clearance. 

“They told us SHAPE could have 
Item A all right but not Item B since 
it’s still classified. ‘The trouble is the 
device won’t work without both Item 
A and Item B. 

“We've gone back and told the peo- 
ple at SHAPE what the Air Force said, 


and they're furious. So, we're just 


standing back now letting SHAPE and 
the Air Force do the head bumping.” 

Once the individual services have had 
their say, an application is passed back 
to the Defense Department for a fur- 
ther screening and then to the State 


Department again where, all other 
things being equal, it’s weighed for its 
political implications, good or bad. 

If the request has passed all the 
necessary hurdles, the applicant then 
receives a formal letter from the State 
Department giving him the go-ahead 
to conclude the agreement. The ap- 
proval, however, is restricted and tightly 
controlled. 

“Everytime we want to make a modi- 
fication in a piece of equipment or crank 
in a state-of-the-art improvement we 
have to go through the whole mess all 
over again,” one official complains. 

“And, the same goes if we want to sell 
it in a country not covered by the 
original application.” 

Industry spokesmen in Washington 
are working toward, and hoping for, a 
change, particularly in areas where se- 
curity clearly is not involved—‘“‘the Brit- 
ish can practically sell something off 
the drawing board while we sit around 
Ww atching. “g 

They aren’t accepting bets, however, 
that they will be successful. 


(This is the first in a series of articles 
dealing with U.S. investments and licertse 
agreements within Europe and the increasing 
competition from European firms. Subse- 
quent articles will deal more fully with U.S. 
stockholdings, jointly-owned firms and sub- 
sidiaries abroad, their effect on the “dollar 
flow,” and the move of the European in- 
dustry into U.S. markets and elsewhere.) 
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The 
VISICORDER records 
transistor torture 


Transistors often have to work under incredibly 
severe environmental conditions. Production- 
testing them gave engineers at Honeywell’s Semi- 
conductor Division a chance to exploit the great 
versatility of the 36-channel Visicorder oscillograph 
Model 1012. 


A certain order of transistors had to with- 
stand vibrations of 10G at 10 to 2,000 cps without 
failing during the test or as a result of it. A stand- 
ard test had been to measure the transistor’s per- ray k B Volts) 
formance, next subject it to non-active vibration Le rat This is ¢ 
(not in any circuit), and then re-measure. This ) 
approach was obviously deficient as it did not re- y 1 ud 8) onda 
veal operating characteristics during test, nor did | i | 


it disclose intermittent-type failures. 








































































































Unretouched record of vibration test on 36 transistors, each 


active in its own circuit dur 


The customer’s quality requirements were 

stringent (AQL=.4%) and the large test sample 

in thie photo; shaker required ruled out the use of an oscilloscope. The 
nee vad Saree 3-hour test would have made a battery of scopes 
benim neck and operators necessary; transient defects would 


at left, flanking the hs yest a 
S6-chahnel: Medel be missed due to eyestrain, fatigue, etc. 


1012 Visicorder. The Model 1012 Visicorder was chosen for the 
task as it simultaneously measures and records 36 
channels of test information throughout the test 
period. The Visicorder instantly and directly re- 
cords transients, no matter how random. 

A Visicorder record like this is always a wel- 
come supplement to your test data—your customer 
will be able to read it quickly and with full under- 
standing. And it is a permanent record which he 
can show to his customer, if necessary. 

For further information on how Visicorders 
can help to solve your instrumentation problems, 
contact your nearest Honeywell sales office without 
delay. Or write for Catalogs HC 906, 1012, 1108 
and 1406, to 


Minneapolis-Honeywell, Heiland Division, 5200 East 
Evans, Denver 22, Colorado, SK 6-3681— Area Code:303 


HONEYWELL INTERNATIONAL Honeywell 


Sales and Service offices in all principal cities of the world 





CREATIVE ELECTRONICS BY RCA 


“WEATHER EYE IN SPACE 


RCA-NASA Development of TIROS Advances Progress in Worldwide Weather Forecasting 


From its vantage point in space, TIROS is sending 
down to earth new, more definite pictures and data of 
the world’s everchanging weather patterns to aid man 
in his ageless efforts to control the elements 

Incorporating revolutionary and advanced elec- 
tronic equipment, TIROS was designed, developed 
and built by RCA’s Astro-Electronics Division for 
National Aeronautics and Space Administration. 
Within its small circumference are miniature TV cam- 


eras, tape recorders, TV transmitters, command re- 
ceivers, timing mechanisms, beacons and telemetry 
equipment. In addition, it carries new scanning and 
non-scanning Infra-red Sensing Devices, developed by 
NASA, to measure and record the heat radiation of 
the earth and its cloud cover, and a revolutionary new 
Magnetic Orientation Device to capitalize on the 
effects of the earth’s magnetic field and maintain 
favorable orientation of the satellite for long periods. 











BMEW RCA Electronics Equipment and Systems 
contribute to the olert status of the Nation's 
vost Outer perimeter early warning system 


DAMP—at the Caribbean down-range missile 
testing “slot,” the highly complex DAMP vessel is 
equipped with RCA electronic tracking devices 


RCA developments in miniaturization, reliability, computing and overall elec- 
tronic activities are contributing to many of the nation’s leading space and missile 
projects. For information describing new RCA scientific developments, write Dept 
434, Defense Electronic Products, Radio Corporation of America, Camden, N.J 
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NAVIGATION OF TACTICAL AIRCRAFT 


To reach the target — deliver the payload — and 
return home safely under all weather ccnditions are 
prime objectives of the tactical aircraft's mission. Required 
operating factors include speeds up to Mach 2, accu- 
rate navigation over land and water, from the deck to 
70,000 feet, and greatest possible freedom from detec- 
tion. Positive, low-level target identification and utmost 
accuracy of the weapon delivery maneuver are also 
essential. 

LFE has developed Doppler Navigation Systems 
that are especially suited to tactical aircraft. They are 
operable within s¢ramble time — function in winds up 
to hurricane velocity — are unaffected by cloud and rain 
back-scattering — have low power outputs — are vir- 


tually impossible to detect, jam or decoy — measure 
ground track velocity to better than 0.2% — and are 
completely compatible with nav-bomb and fire control 
computers. 

These operational characteristics combined with 
lightest weight, minimum cubage, lowest power consump- 
tion, smallest antenna aperture, and adaptability to wing 
or fuselage mounting, establish LFE’s Doppler Naviga- 
tion Equipments as the ideal navigation systems for 
tactical aircraft. 

Details on the characteristics of LFE’s self-contained 
Airborne Doppler Navigation Systems are available in a 
series of LFE Technical Notes. Please address inquiries 


to Dept. PI-24. 


LABORATORY FOR ELECTRONICS, INC. + Boston 15, Massachusetts 


Systems, Equipment & Components for Airborne Navigation « Radar & Surveillance * Ground Support * Hydraulic Control 
Automatic Vehicular Traffic Control * Electronic Data Processing * Microwave Instrumentation « Air Traffic Control 
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SIMPLE targets shown were first used in recent experiments to eval- 
uate possible use of Perceptron type machine to spot targets auto- 
matically in reconnaissance photos. Tests, conducted by Cornell 
Aeronautical Laboratory, showed 100% detection of such targets 
with only a moderate number of false alarms. 


FREQUENCY OF "TARGET 





ESPONSE 








LATER experiments used pseudo-realistic targets shown above. 
Simple black-and-white images were used because of limitations 
in Mark I Perceptron retina 
recognizing aircraft in revetment and in detecting ship despite 
presence of clutter, with only modest number of false alarms. 


Machine was very successful in 


Perceptron Tested for Photo Analysis 


By Philip J. Klass 


Washington—Recent tests indicate 
that self-learning machines of the Per- 
ceptron type (AW July 4, p. 72) can 
be trained to recognize targets of in- 
terest in aerial reconnaissance photo- 
graphs, easing a serious bottleneck to 
the effective use of meteorological and 
reconnaissance satellites. 

Results of the tests, conducted by 
Cornell Aeronautical Laboratory under 
Office of Naval Research sponsorship 
using the Mark I Perceptron, were re- 
ported by CAL’s Albert Murray here 
during a recent meeting of the Ameri- 
can Society of Photogrammetry. 

The problem of making effective use 
of the vast number of photographs 
obtainable from satellites is pointed up 
by the 23,000 photos produced by 
Tiros I meteorological satellite in its 
brief 24-month period of operation. 

Analysis of photos produced by a 
military reconnaissance satellite, such 
as Samos, to spot targets and other in- 
formation of military value is estimated 
to require tens of thousands of man- 
hours for each hour the satellite spends 
over .unfriendly territory. 

Objective of the Office of Naval Re- 
search-sponsored tests was to evaluate 
the ability of a very elementary, modest- 
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size machine to scan large quantities 
of photos, searching for a few kinds of 
objects, such as ships at sea or missile 
sites in the Arctic. This is considered 
only a starting point for more sophis- 
ticated machines which might locate 
special target shapes despite obscuring 
natural or man-made environment sut- 
rounding the target. 


Test Conclusions 


Based on the Mark I Perceptron 
tests, Cornell Aeronautical Laboratory 
scientists have reached the following 
conclusions: 

e Target recognition is relatively easy 
and quite reliable when the machine is 
properly trained. This applies whether 
the target is alone or in company with 
other objects. 

@ False alarm rate can be high for forms 
which resemble the shape of a target 
unless the machine is given “negative 
training” to ignore such objects. 

e Machine is apt to be confused if 
targets and similarly shaped non-target 
objects both appear on the same photo- 
graph. 

From a practical standpoint, the 
difficulty in discriminating between 
targets and similarly shaped non-target 
objects is not a serious handicap. The 
major need for automation is to sort 
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A New Refrigeration Compressor 
For Weapon Support Systems 


te Task Corporation, 





often the other correctly could identify 
the circle. Also recorded were the 
numbers of “false alarms,” i.e., when 
the machine(s) thought one of the 
other svmbols was an “X” or a circle. 

The machine trained to identify the 
“X” as a target and the other trained 
on circles both hit 100% in spotting 
every trained-target viewed. The ma- 
chine trained to identify “X’s” ex- 
perienced a 17% false alarm rate, i.e., 
falsely identifying other shapes as 
“X’s” 17% of the time, while the 
machine trained on circles had a false- 
alarm rate of 29% in these tests. 

The machine trained on X-shaped 
targets had the most false alarms when 
exposed to the random lines, while the 
circle-shaped _target-trained machine 
had the most difficulty in distinguish- 
ing between circles and squares. 


Negative Training 

In the first experiment, neither of 
the machines was given any “negative 
training.” That is, during the training 
period, the machine's A-units received 
only a “reward signal” when it cor- 
rectly identified the proper shaped 
target; no “punishment” signal was 
given the A-units when it made an in- 
correct identification 

In the next experiment, a_ small 
amount of negative training was given 
the machine on some of the non-target 
shapes but only sketchy negative train- 
ing on other non-targets, according to 
Murray. When the first experiments 
were repeated, the beneficial effect of 
the negative training was apparent in 
the reduced false-alarm rate. 

However, another mode of operation 
was devised which gave an even more 
substantial reduction in the false-alarm 
rate. This mode is called the “four- 
fix look” mode. It has its human 
analogy in that people often take 
several looks at an object in a photo- 
graph before they are able to decide 
what it is, or is not. 

In normal operation, as soon as the 
stimulus image is exposed to the Per- 
ceptron’s retina, the machine is com- 
manded to respond. But in the four- 
fix look mode, the retina is exposed to 
the image, then the image is shifted 
one retina photocell to the right, then 
one down and finally one to the left. 
Only after the machine is given these 
four looks is it commanded to respond 
and its ultimate response is calculated 
from the average of the net signal volt- 
ages delivered to the response unit (R- 
unit) from each image position. (For 
detailed description of Perceptron 
operation, see AW July 4, p. 72.) 

A comparison of the value of nega- 
tive-training and four-fix looks on target 
identification in CAL’s tests showed 
the following. The use of four-fix looks, 
without any negative training, slashed 
the false-alarm rate of the X-trained 
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Model 658-3400-—- drives high frequency optical 


galvanometers to 5 KC 
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Sanborn precision amplifiers 


Ww Data Preamplifier — Mode! 860-1500P 


Designed for precise, economical amplification of signals with 
source impedance of zero to 10,000 ohms, such as thermocouples, 
strain gage bridges, etc. in presence of severe ground loop noise, 
and for driving digital voltmeters, scopes, tape recorders and 
similar devices. Each plug-in unit is only 2” x 7” x 14%" deep; 64 
channels with blower require only 60” of rack-panel space. Sep- 
arate 868-500 Power Supply required for every 8 preamplifiers. 
Power consumption 2.5 watts per channel. 


Noise 
Gain 


Output 


Linearity 


Common Mode 
Performance 


Input 
Impedance 
Gain 
Stability 
Drift 

Rise Time 


3 uv peak-to-peak 
100 (10 mv in gives 1 v out) (Model 860- 
1500PA with gain of 1000 also available) 


+ 1 v across 300 ohms, DC-70 cps; + 1.5 vto 
40 eps. Output impedance 100 ohms. (10 v 
across 10K available on special order.) 


+ 0.1% of full scale output (2 v) 


120 db rejection at 60 cps, 160 db at DC, 
with 5000 ohms unbalance in source. Inphase 
tolerance 220V AC. 


Greater than 200,000 ohms 


+ 0.1% for 24 hours 


+ 2 uv referred to input 
to 99.9% less than 25 ms 


Ww Optical Galvanometer Amplifier — Model 658-3400 


Eight channels of amplification and common power supply. Each 
channel provides for sensitivity, compensation, damping and 
current limiting. Inputs floating and guarded, impedance 100,000 
ohms on all ranges. All amplifier elements except output tran- 
sistors are plug-in assemblies. 

+10 mv input gives + 400 ma output into 
20 ohm load (max.). Eleven attenuator steps 
to X2000 in 1-2-5 ratio, smooth gain control. 


Sensitivity 


Common Mode 


+ 600 volts, max; rejection 140 db min at DC. 
Performance 


Better than 1% to 50°C and for line voltage 
variation from 103- 127 volts. 

0 to 5 KC within 3 db; can accomodate wide 
range of galvanometers. 

Output networks available for wide range of 
galvanometers. 

125 watts for 8 channels. 


Gain 
Stability 
Frequency 
Response 


Output 


Power 
Consumption 


Your Sanborn Sales-Engineering Representative (offices 
throughout the U. S., Canada and overseas) will provide 
detailed information and application assistance. Call him or 
write plant in Waltham, Mass. 


Sew 


SAN BORN CcCOoOonmPANY 
INDUSTRIAL DIVISION 
17S Wyman Street, Waltham 54, Massachusetts 
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TO REDUCE false alarm rate, two techniques were successfully used. Nezative training, in 
which machine is exposed to both wanted and unwanted shapes during training and “four- 
fix” in which machine gets four looks at image, each with image at a slightly different loca- 
tion on the retina. Latter, which has human analogy, was more successful. 


machine in these tests from 27% to 


only 3%, without any deterioration of 
its 100% abaility to spot “X’s.”” When 
combined with negative training, the 
X-trained machine continued to iden- 
tify “X’s” every time, and its false 
alarm rate dropped to zero. 

The value of four-fix looks for the 
machine trained to identifv circles was 
not quite so effective. With no nega- 
tive training, the additional looks en- 
abled the machine to reduce its false- 
alarm rate from 47% to 33%, but in 
so doing the machine’s ability to iden- 
tify circles dropped from 100% to 70%. 
With the combination of four-fix looks 
and negative training, the machine re- 
turned to 100% identification of circles 
with a still lower false-alarm rate of 
20%. 

Additional experiments conducted 
using pairs of shapes, one superimposed 
upon the other, tended to confirm the 
merit of multi-look over single-look ex- 
posure but showed mixed results for 
negative training. However, subsequent 
experiments indicated that the results 
of negative training might have been 
more favorable if a morc extensive 
period of training had been used, ac- 
cording to Murray. 

In another series of experiments, 
CAL used target shapes which more 
closely resemble those which a machine 
might be expected to detect. It was not 
feasible to expose the Perceptron di- 
rectly to reconnaissance photographs 
because of the limitation inherent in 
the Mark I which originally was built 
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only to demonstrate the principle of 
self-learning machines. The Mark I's 
retina has only 400 photo-cells and is 
designed to give only a “black” or 
“white” response, with no gray-scale 
shading. 

For this reason, simple black-and- 
white sketches shaped like aircraft and 
ships were used in these experiments. 
In one trial, the Perceptron was ex- 
posed to four different images: an air- 
plane, an airplane in a revetment, a 
revetment of the same shape without 
an aircraft, and a shed-trench complex. 
The machine was exposed to each 
sketch 12 times after having been given 
positive training for the revetment with 
aircraft image, and a small amount of 
negative training for the revetment 
without aircraft. 


Example of Accuracy 


In the experiments the machine cor- 
rectly identified the aircraft in the 
revetment 92% of the time, falsely 
identified the aircraft alone 6% of the 
time, but was never misled the 
revetment alone or the shed-trench 
complex. 

In a similar experiment, intended to 
test ability to detect targets in the pre- 
sence of clutter, a target shaped like 
the plan view of a ship was used. ‘The 
machine trained on the target 
image alone, but in subsequent tests 
was asked to spot the target when 
superimposed on a random clutter of 
dots or a random clutter of lines. 

The Perceptron correctly spotted the 
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to line clutter with no target 
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Aeronautical Laboratory 

the results of these, and 
to-intelligence experiments, 
[hese experiments have 
considerable _photo-in- 
terpretat ibility inherent even in so 
small mple a machine as the 
Mark they conclude. Laboratory 
ind ONR-financed design studies for 
1 Mark II Perceptron, with approxi- 
mately 20 times as many A-units and 
nine many photo-cells in its 
retina, ite it should be able to 
handle h more difficult photo-in- 
terpretat tasks 


Batteries Tested 
“ , . . . 
For Space Reliability 
In t life-cycle tests on nickel- 
itteries at new Air Force- 
t facility in Dayton, ap- 
proximat 25% of the cells failed 
after of 575 charge/discharge 
cycles msisting of 55 min. un- 
lowed by 35 min. under 
mainder of the cells will 
1 total of 6,000 cycles 
failed, whichever oc- 


demonst 


cadmiu 
sponst T 


der chars 
discharg 
be operat 
unt lave 
curs 
re 


st conducted by the Davy- 
ton-In I 


ting Laboratories of 


NICKEL-CADMIUM BATTERIES undergo- 
ing high-temperature life-cycle (charge/dis- 
charge) tests at new Dayton-Inland Labora- 
tories under Air Force sponsorship to de- 
reliability for space vehicle use 
and basic causes of battery failures. 


termine their 








NEW Hise ay sales 


eo} de) Alel-t-Maaalt-> diaalelan 
telemetry system flexibility! 


e Requires Less Power 


e Meets Most: Rugged 


Environmental Conditions 


e- Die Cast Construction 


SOLID STATE COMPONENTS 
AVAILABLE FOR 
“20” SERIES PACKAGING 


wTR-20 2-watt FM Transmitter, 
225 - 260 me. 

@TR-21 2-watt FM Transmitter, 
136 - 137 me. 

@0-20A Subcarrier Oscillator 

= MVO0-20 Millivolt Subcarrier 
Oscillator 

BACA-20 Low Level AC Amplifier 

@DCA-20 Low Level DC Amplifier 

= PWM-20 Pulse Width 
Modulator 

@PS-20 Regulated Power Supply 


MODULAR PACKAGING DESIGN of the new ‘'20" series line 
of telemetering components and systems lets you put more 
telemetering equipment in less space. Every system component 
has been packaged in compatible modules identical in height 
(2.25”) and width (1.875), with thicknesses of one, two, or 
four units (.875” per unit). These standard modules permit a 
wide range of system configurations, and make future modifica- 
tion of basic systems easy and economical. 


EVERY *'20"’ SERIES COMPONENT utilizes silicon semi-conductor 
circuitry—no tubes anywhere. The typical ‘'20"' series 12 
channel system including transmitter, weighs less than 5 pounds, 
draws less than 20 watts from a 28 volt supply, and exceeds 
military specifications for reliability and performance through- 
out extreme missile environments. 

FOR YOUR NEXT TELEMETERING REQUIREMENT let Dorsett take 


the problems out of system packaging with a ‘'20"' series 
telemetry system. Your inquiries or specifications will receive a 


prompt reply. 


DORSETT ELECTRONICS, INC. 


P.O Box 662, Nerman, 


Oklahoma, Ph: JEfferson 4-3750 





Cook Electric Co., a facility recently 
established to serve as an independent 
test organization for evaluating bat- 
teries used in space and missile appli- 
cations (AW Oct. 17, p. 63). 

A total of 80 nickel-cadmium cells 
of the sealed starved-electrolvte type 
used in the tests were divided into 
eight sample groups, each consisting of 
10 cells. Four of the test groups were 
Gperated at room temperature, each un- 
der a different charge/discharge cycle, 
while the remaining four groups were 
tested under identical charge/discharge 
conditions but at an elevated tempera- 
ture of 120F. The results were: 

Shallow discharge (100% charge 
tc 75% charge): There were no fail- 
ures at room or elevated temperature. 

e Medium discharge (100% charge 
to 50% charge): Four failures occurred, 
one at room temperature and three at 
120F. Average time of failures was 
after 500 operational hours. 

e Deep discharge (100% charge to 
25% charge): Ten of the 20 cells un- 
der test failed; half of them were cells 
operating at room temperature and 
half at 120F. The cells tested at room 
temperature had average life of +50 
operational hours before failure while 
those that failed at 120F had average 
life of 345 hr. 

e Mid-capacity/deep discharge (50% 
charge to 20% charge): Three of 10 
cells operated at room temperature 
failed after average of 541 operating 





Vapor Thermionic 
Converter 


Vapor thermionic converter which deliv- 
ers 10 watts power and operates at 11% 
efficiency at cathode temperature of 1,300C, 
has been operated for 168 hr. continuously 
by General Electric’s Power Tube Dept. in 
Schenectady, N. Y. Tube also has under- 
gone 20 room-temperature-to-1,300C-tem- 
perature cycles to test its hermetic seal. 
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SEL 
POTENTIOMETER 


For Flight Test Indication of Temperature, 
Acceleration, Pressure, Stress and Flow 


Autopot is a highly versatile flight test instrument. Modular 
plug-in construction permits simple conversion for millivolt 
or thermocouple use. Unique servo design makes operation 
completely automatic. Single power source requires no bat- 
tery or standard cells. Quick-change range card and dial face 
kits extend operating range. Meter size conforms to mil specs 
for control panel mounting. 


Request Bulletin 682 for complete data. 


| het 
[DAYSTROM, mconronares 
sai 


PACIFIC DIVISION 


9320 Lincoln Boulevard, Los Angeles 45, Calif 





A leader in development and n 
of gyroscopes and airborne 











Silicon 


Achromat Infrared Lens 


Achromat infrared lenses, covering the 8 to 
14 micron wavelength, are now in produc- 
tion at Servo Corp. of America, supplement- 
ing previously available lenses which covered 
1 to 6 micron band. 





hours, while two of the cells that failed 
it 120F had average life of 760 hr. 

Original plans to test an additional 
SO nickel-cadmium batteries at low 
temperatures of zero and —30F were 
shelved after preliminary tests indicated 
cells could not withstand long cvcling 
tests at these temperatures. 

Cells that failed under test have been 
returned to their manufacturer for post 
mortem examination. The Cook Elec- 
tric facility, operating under Wright 
Air Development Division sponsorship, 
plans future tests on silver-zinc and 
silver-cadmium cells, company reports. 


Waveguide Filters Cut 
Harmonic Interference 


New York—Waveguide power filters 
which effectively eliminate radio fre- 


quency interference caused by _har- 
monics have been introduced by Gen- 
eral Electric Co. Seven models are 
available for high-power microwave 
transmitters with fundamental frequen- 
cies of from 400 to 6,000 mc. 

[he filters work on a principle simi- 
lar to that of an automobile muffler. 
Hundreds of coupling slots and associ- 
ated secondary waveguides leak away 
harmonic signals but still allow the fun- 
damental frequency to pass through 
with undiminished power. Absorbers 
dispose of the unwanted energy. 

To guard against waveguide arcing 
caused by harmonics and to improve 
the power-handling capacity of the sys- 
tem, the filter is connected as closely 
as possible to the output tube. It is then 
connected to other components in the 
system such as a waveguide switch, a 
duplexer ‘if only one antenna is used, a 
rotary joint if a mechanically movable 
autenna is used, and the antenna itself. 

Che seven filters cover the S-, C-, L-, 
and UHF bands; range from 50 to 1,200 
Ib.; and cost from $2,000 to $12,000. 
GE foresees no basic difficulty in re- 
trofitting into existing systems. 
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> Personnel Recruiting Drops—Survey 
of employment trends for electronic 
executives, scientists and engineers indi- 
cates that hiring will be down 30% 
from 1960. Only 20% of 385 elec- 
tronic companies surveyed by Davies- 
Shea, Inc., electronics personnel con- 
sultant firm in Chicago, said they 
planned to increase their hiring rate. 
Another 15% of the companies fore- 
cast no change, while remaining 65% 
said thev planned to reduce hiring by 
from 10 to 85%. 








> Federal Telecommunications System 
Planned—Government has announced 
plans for a unified telecommunications 
system for all civilian agencies, to be 
known as the Federal Telecommunica- 
tions System (FTS). Svstem, to be 
administered by the General Services 
Administration, will be implemented in 
stages over three-vear period to increase 
capability for direct long-distance dial- 
ing. Another objective is multi-channel 
routing with switching centers located 
away from strategic target areas to per- 
mit messages to bypass such areas. The 





lonization Gage 


Ionization gage, developed by Westinghouse 
Electric, permits direct measurement of 
pressures and densities at altitudes ranging 
from 70 to 125 mi., and can be built for 
operation up to 450 mi. Device is self-con- 
tained version of Bayard-Alpert ionization 
gage, consisting of triode in which electrons 
from hot cathode ionize gas molecules that 
have entered through open port. Positively 
charged ions are propelled to negatively 
charged collector, producing direct current 
which is proportional to moleoular density. 
Gage measures 1 in. in dia. and is 34 in. 
long. 





| Defense Electronies Division. 


PROJECT NERV 














From the first Nuclear Emulsion Recov- 
ery Vehicle (NERV) launch and recovery 
on September 19, 1960, came these 
important accomplishments: 


Highest Space Probe of a Recovered 
Vehicle—The 83.6 Ib NERV (19” wide and 
17” long) was recovered after a 1200 
mile-high flight into the inner Van Allen 
Radiation Belt. 


Detailed Measurements of Space Radiation 
A disc, 1/2” thick and 3” wide, extended 
from the vehicle during flight, exposing a 
stack of 25 layers of special emulsion to 
the radiation particles. Recovery permitted 
scientists to analyze the emulsion directly. 


First Re-entry of a Vehicle with a Discon- 
tinuous Surface—The NERV ablation nose 
cone, intentionally discontinuous to permit 
exposure of the payload, was the first 
“broken” surface to survive the intense 
heat of re-entry. Performance of the 
vehicle was successful in all respects. 


General Electric’s Missile and Space 
Vehicle Department designed and built 
NERV for National Aeronautics and Space 
Administration's Goddard Space Flight 
Center. MSVD is a department of the G.E. 


160-04 
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NERV is the National Aeronautics and Space Administration's accu- 
rate ‘‘camera’’ to obtain a clear picture of space radiation. The Nuclear 
Emulsion Recovery Vehicle, built by General Electric’s Missile and 
Space Vehicle Department, probed 1200 miles in space. It returned 
with comprehensive radiation intensity measurements from various 
altitudes and positions within the inner Van Allen Radiation Belt. 


GENERAL @@ ELECTRIC 





AERO POWER 


LIFT and THRUST 
from ONE ENGINE— 


the revolutionary BS 53 turbofan 





The new Bristol Siddeley BS 53 high-ratio turbofan rep- 


resents a major engineering breakthrough in the field of 


aircraft propulsion. 

Because the BS 53 can be fitted with movable nozzles 
evenly disposed around the centre of gravity which give 
directional control to its total thrust, this remarkably ver- 
satile engine provides the airframe designer with a single 
power source for all conditions of flight 

VTOL, STOL and normal take-off capability in the same 
aircraft. Suitable for subsonic or supersonic applications. 

High cold-flow ratio gives high thrust for low weight, 


low fuel consumption and low noise level. 


BRISTOL SIDDELEY ENGINES LIMITED cc:5035 05 rv nnoraxs—rvurnorrors 


ENGINES PISTON NGINES PRECISIO 


AND INDUSTRIAL GAS TURBINES MARINE, RAIL AND INDUSTRIAL DIESE! 




















Conventional installation. Operational simplicity. Inde- 
pendent of all fixed ground installations. 

Problems of ground erosion, recirculation and ingestion 

2 ba 
of debris reduced to a minimum 
lready been selected 
the Hawker P 1127 

ported by the Mutual 
for NATO. 


The Bristol Siddeley BS 
for, and is now undergoing 
VTOL light strike fighter an 
Weapons Development Prog 

For further information } ite to: Bristol Aero- 
Industries Limited, 10210 I Boulevard, Montreal 


North, PQ, Canada. 


CKET ENGINES—MARINE 


PRODUCTS, 





For noise at microwave frequencies, too, there’s an ideal device 
in a small package. It’s the Litton L-2000 series of miniature gas 
discharge noise sources. Use them for automatic monitoring of 
the performance and sensitivity of modern radar systems. They’re 
available to cover the most-used frequency bands and come in a 
variety of mount configurations. 


The series features a shielded cathode, low modulator drain, and 
field-replaceable tube insert. Rugged. Insensitive to a wide range 
of ambient temperatures. Compactly engineered for demanding 
air and ground environments. Economical because of replace- 
ability, plus added advantages of logistic simplicity and ease 
of maintenance. 


FROM A 
SMALL 


SOURCE 


The tube pictured here is the single-ended L-2000 with the 
LR-2000 insert, specified for a recent generation of FAA airport 
surveillance radars and for a variety of well-known “S-band” 
military systems. 

For more data on these or other precision gas tube products, 
write Litton Industries, Electron Tube Division, 960 Industrial 
Road, San Carlos, California. Or telephone LYtell 1-8411. 





GAS NOISE TUBES 


Nominal Nominal 
Frequency Excess Operating Operating 
Type Range Noise Ratio Current Voltage F 
Number (megacycies) (db) (volts) Coupling 


L-2008 200-250 Y%," coax* 
L-2013 570-630 1 Ys," coax* 
L-2006 1200-1400 Ym" coax** 
L-2000(R) 2700-2900 RG-48/U WG* 
L-2018(R) 2700-2900 RG-48/U WG* 
L-2011(R) 3300-3700 RG-48/U WG* 
L-2009(R) 3400-3700 RG-48/U WG* 
L-2007 2000-4000 %" coax** 
L-2010 2000-4000 Y%" coax** 
L-2001(R) 5400-5900 RG-49/U WG** 
7500-8600 RG-51/U WG** 
8500-9600 RG-52/U WG** 
8500-9600 RG-52/U WG* 
8970-9190 RG-52/U WG* 
16000-17000 1 RG-91/U WG* 


(R) denotes replaceable gas tube insert 
*single ended mount 
**double ended mount 
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LITTON INDUSTRIES 
Electron Tube Division 
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FITS will connect some 8,000 govern- 
ment offices in 1,750 cities in the U. S.., 
Puerto Rico and Virgin Islands. 


> British Seek U. S. Avionics Business— 
British Marconi’s Wireless ‘Telegraph 
Co., a major producer of airline avionics 
equipment, has signed long-term ex- 
clusive agreement with Wilcox Electric 
Co., Kansas City avionics manufacturer, 
to pool technical resources in avionics 
equipment. Under the agreement, 
Wilcox will market Marconi’s avionics 
equipment in the U. S. as well as work 
ing with the British firm on research 
and development programs. 


> Semiconductor Industry Survey—U. S. 
semiconductor manufacturers spent 
more than $70 million in 1959 for re 
search and development, of which $16 
million (23%) was funded directly by 
the government, primarily the Defense 
Department, according to survey re- 
ported by Commerce Department's 
Business and Defense Services Admini- 
stration. Survey of 60 companies dis- 
closed that three firms accounted for 
39% of the total factory shipments in 
1959, the latest year for which data is 
available. Companies employed a total 
of 34,700 production workers as of 
April, 1960, approximately 6,200 engi- 
and scientists and 7,800 other 
Results of the BDSA survey, 
“Semiconductors: U. S. Pro- 
duction and Trade” is available from 
Supt. of Documents, Government 
Printing Office, Washington 25, D. C. 
or any Commerce Dept. Field Office for 


L5¢. 


neers 
workers. 
entitled 


> Radar Targets Identified by Ear— 
Experiments indicate that trained radar 
operators can effectively discriminate 














Machine Records, Retrieves Magazine Pages 


FileSearch, new machine which can store 32,000 standard-siz 


magazine pages on a single 


reel of microfilm and subsequently, upon request, search for stored information at the rate 


of 6,400 pages per minute. When desired page is located it 
A hard copy can be produced, if desired. Search requ 
punched card. First system is scheduled to be delivered to N 


lisplayed on screen (center). 
initiated by means of a 
Bureau of Ships in Wash- 


ington soon. System, produced by FMA Inc., El Segundo, Calif., is priced at slightly over 
$100,000 which includes both recording and retrieval fun 


between single and twin-engine turbo- 
S 5 
jet aircraft and between single and dual 
5 
targets, as well as detecting changes in 
target velocity and direction when the 
modulation of radar echos is presented 
aurally to the operators. Using aural 
sresentations, trained operators could 
] ] 
discriminate between single and twin- 


—7¢ 


engine aircraft with probability of 73%, 


NASA Computer Claimed to Be World’s Largest 


Giant analog computer for National Aeronautics and Space Administration, Langley Field, 
is called world’s largest by manufacturer: Electronic Associates Inc. Computer, built under 
a $1.5 million contract, contains 1,500 high-speed computing units and three automatic 
digital input-output systems which permit computer to be set up from prepared punched 
paper tape or by manual keyboard. Three of the five computing systems included in 
the computer operate at speeds up to 50 solutions per second for repetitive operations. 
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aircraft with 
probabilit 6%, could detect 
chang ycity with probabil- 
itv of 9 180-deg. turn 100% 
of the rding to report pre- 
sented b | W. Pew of the Uni- 
versity of } gan and Jerome I. 
Elkind of t Beranek & Newman, 
Inc... C Mass. Problem of 
training rators to use aural 
presentat lar to that of train- 
ing sona iccording to the 


authors 


between two 


Optical Maser Studies— 
ving applications of 
being funded by the 

American Optical Co. 
ward from Wright Air 

Division for a_ sun- 

powered | maser communications 

transmitter (AW Dec. 5, p. 92) and 

Technical R rch Group, Inc., will 

study modu n techniques for optical 

masers und ther WADD contract. 

Army’s F1 rt Arsenal presently is 

evaluating posals for a 10,000-vd. 

range finder for helicopters and tanks 

which ma‘ yptical maser. 


Services Fund 
Several st 
optical m 
armed ser 
recentl 


Developm 


Semiconductor Bolometer— 
led germanium bo- 
hows promise of being 

IR detector even in 

where such devices 
under development 


> Infrared 
Liquid-hel 
lometer v 
a high] 
the far 
are now 
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pneumatic & 
hydraulic controls 


For cryogenic or high temperature applications 
—or anything between—Janitrol can design 
and manufacture the valve, regulator or control 
you need. Janitrol engineers regularly design 
multiple function air and liquid controls to 
demanding performance specs. How tough is 
yours? Request engineering data sheets. 


heat exchangers 


Janitrol is experienced in the design and man- 

ufacture of stainless steel and aluminum heat 

exchangers and heat transfer systems. Which 

technique can we put to work on your problem? 
Types: tube & shell, plate & fin, platular 

modules, tubular modules, combinations. 
Fluid combinations: air/air, air/liquid, 

fuel/oil, fuel/boiling liquid, air/boiling liquid. 
Request Bulletin JA-141. 


air duct couplings 


You should look into the broad standard line of 
Janitrol air duct couplings that provide maxi- 
mum safety through metal-to-metal seal. You 
can connect and disconnect them repeatedly 
without performance sacrifice. Standard sizes 
from 1” to 7”; special couplings can be de- 
signed. Request engineering data. Janitrol 
Aircraft, 4200 Surface Rd., Columbus 4, Ohio. 


ANMIT FOL 


A division of Midland-Ross Corporation Mme 


pneumatic controls + duct couplings and supports * heat exchangers * combustion equipment for aircraft, missiles, ground support 





% 


Mylar Space Antennas 
Unfoldable and inflatable antennas made 
of Mylar film and aluminum foil rein- 
forced with Mylar, under investigation by 
Lockheed Missiles and Space Div. for pos- 
sible space vehicle use, include six-foot 
sphere (left background) for directional 
communications, a conical spiral (cen- 
ter) wide-band antenna, and an array of 
spiral elements (right) providing a fan 
beam. Parabolic reflector shown extreme 
tight is made up of segmented metal petals 
which can be unfolded after vehicle is in 
orbit. 





at Texas Instruments’ Central Research 
Laboratories. | While sensitivity and 
time constant of a bolometer can be 
traded off for one another, a typical 
sensitivity for this bolometer reportedly 
is 10 watts/cm.* The device need 
not be coated for wavelengths up to 
1.5 microns. 


P Alternate Minuteman Component 
Source—Autonetics, associate prime con- 
tractor for the Minuteman guidance 
system, is evaluating 27 companies 
which are competing to become second 
source for circuit boards for the Min- 
uteman guidance program. An award 
to one of these may be made in May. 


> Polaris Submarine Star Trackers—Pro- 
posals for all-weather star trackers 
which can correct long-term errors accu- 
mulated from gyro drift in the inertial 
navigation systems of Polaris submarines 
are being evaluated by Sperry Marine. 
Trackers would take periodic fixes on 
the sun or moon, feed this data to the 
submarines’ computers for calculation 
of ship’s actual position. Among the 
companies bidding for the contract are 
Kearfott and Nortronics Precision Prod- 
ucts Department which made one star 
tracker for a Polaris submarine last year 
(AW Feb. 29, 1960, p. 81). 


Signed on the Dotted Line—Major 
contract awards recently announced by 
avionics manufacturers include the 
following: 

¢The American Optical Co., South- 
bridge, Mass., $71,587 contract for 
study of optical fiber techniques for 
data processing equipment, from Rome 
Air Development Center. 
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e Interstate Electronics Corp., Ana- 
heim, Calif.. $9.5-million, letter of ine 
tent from Navy for design and manu- 
facture of nine test instrumentation 
systems for new 616-Class Polaris sub- 
marine. Each system will include telem- 
etry, timing and control, communica- 
tions, checkout, environmental analog 
recording and digital recording. 
General Telephone & Electronics, 
$1.5-million award from Rome Air 
Development Center for ground coun- 
termeasures receiving equipment which 
will be part of USAF’s Electromagnetic 
Intelligence System (466-L). Com- 
pany’s Electronic Defense Laboratories, 
Mountain View, Calif., also received 
$4-million Army contract for research 
and development in electronic warfare 
techniques. 

e Ryan Electronics, a division of Ryan 
Aeronautical Co., San Diego, $280,000 
for spares for AN/APN-129(V) doppler 
navigation set from Army Signal Supply 
Agency. 

¢ Bendix Corp., Teterboro, N. J., $23 
million for added production of B-58 
flight control svstems from Convair Di- 
vision of General Dynamics; also $4.3 
million for production conversions of 
early B-58 control systems to tactical 
configuration. 

e Remington Rand Univac, St. Paul, 
Minn., $5.5-million Navy contract for 
production of additional AN/USQ-20V 
computer systems for Naval Tactical 
Data Systems (NTDS). 


NEW AVIONIC 
PRODUCTS 





e Thin film tester, Type 2104, a high- 
speed programable pulse generator capa- 
ble of rapidly analyzing, testing and pro- 
graming thin-film and cryogenic devices. 
Generators run at clock frequencies 
higher than 4 mc., at levels having 25 
nanosecond rise times and 50 nano- 
second widths. Manufacturer: Digital 
Equipment Corp., Maynard, Mass. 


¢ Signal conditioning amplifier, Model 
2-181, weighs less than 4 Ib. and has 
over-all length (as shown in photograph) 


of 34 in. Unit, designed to amplify 
low-level puts from strain gages and 
thermoc in ballistic missile en- 
vironment entirely transistorized; 
contains to-d.c. converter to iso- 
late sign \its from power circuits. 
Package ; from 28-v. supply, has 
less than noise peak to peak and 
gain varia m 75 to 150. Manufac- 

] Development Corp., 3939 


turer: Ele 
Universit iy, Seattle 5, Wash. 


e Static converter, Model SMC-1000- 
UX, prodi utput signal (voltage or 
current) directly proportional to input 
frequency pulse rate with accuracies 
of +4% of full scale with less than 100 
ppm/deg. C. temperature sensitivity. 
Full scale puts range to 10 v. with 
load variat f 1,000 to 1 megohm. 
Models of providing higher 
power an ltage can be made on re- 
quest. Manufacturer: Pioneer Mag- 
netics Ih 350 Pico Blvd., Santa 


Monica, ( 


@ Micro semiconductor devices, a line of 
rectifiers liodes, are being made 
available unencapsulated —surface- 
passivated kages measuring 75 x 30 
mils Line includes silicon 
rectifiers peak inverse voltage rat- 
ings up 1,000 v., computer diodes 
with 2 nd recovery times and 
2 picofar ipacitance, general-pur- 
pose sil ides and fast recovery 
diodes. Manufacturer: MicroSemicon- 

11250 Playa Court, Cul- 
ver City, Calif 


max 


ductor C 


ittenuator, Model X2217, 
can maint 30 db. of attenuation over 
a frequen nge of 10,250 to 10,500 
mc., can b tched from minimum to 
maximun nuation in less than 20 
microseconds. Similar models for other 
frequen: ges art available. Manu- 
facturer: ¢ ide Research, 5245°San 
Fernando Road, Los Angeles 39, Calif. 


@ Variable 


transformers for use in 
epoxy encased in 
ns for use in high-density 


e@ Miniature 
transistor 
drawn st 


uits, 
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NEW 15-MINUTE X-RAY OF AN ALLOY MEANS STILL HIGHER QUALITY... 


STILL FASTER SERVICE FROM C-M. HERE’S THE RESULT OF A GREAT NEW ADVANCE IN QUALITY CONTROL — A COMPLETE 
ALLOY ANALYSIS ON PRINTED TAPE OBTAINED WITH THE UNIQUE NEW X-RAY SPECTROGRAPHIC PROCESS. THIS NEW METHOD 
BENEFITS YOU TWO IMPORTANT WAYS: FIRST, IT MAKES ALLOY ANALYSIS MORE ACCURATE THAN EVER BEFORE. . . WHICH 
MEANS ADDED CERTAINTY THAT YOUR ALLOYS ADHERE RIGIDLY TO QUALITY SPECIFICATIONS. ALSO, THIS NEW X-RAY PROCESS 


MAKES THE COMPLETE ANALYSIS IN JUST 15 MINUTES INSTEAD OF 3 DAYS. TOTAL RESULT: STILL HIGHER QUALITY, BETTER 


SERVICE, FASTER DELIVERY. A POST CARD BRINGS FULL INFORMATION. 


Cae CANNON-MUSKEGON CORPORATION 


Unrra Met 
w) de Ni: METALLURGICAL SPECIALISTS ® 2887 LINCOLN STREET © MUSKEGON. MICHIGAN 
tt dist toe PRODUCERS OF IRON, NICKEL AND COBALT ALLOYS: SHEET, WIRE, BAR, FORGINGS, INGOTS, SHOT 





component packaging, are available in 

selection of primary/secondary imped- 

ance ranges, power ratings. One type, 

limited to *% in. high, is suitable for 

mounting on substrate where substrates 

are stacked compactly on top of one 

another. Another 4-in.-dia. unit may be 

emploved for effective use of space on | 

chassis. Manufacturer: Decco, Inc., EDITORIAL: 


2025 Farrington, Dallas 7, Tex. 
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e Frame-grid subminiature tubes, CK Could a Rider be Lost? The new U.S. Defense position, calling for an end to 
7994 and CK 7995, similar to larger “Nickel & Dime economy,” is almost certain to obtain ae espera 
model frame grid tubes, will permit within our missile industry. 3 
tight packaging of electronic gear. Both With manned space vehicles a practical reality, it is safe to cower that } 
tubes have low feedback capacitance U.S. Public Opinion would never tolerate the loss of a rider for want of the : 
between plate and cathode plus heater, best possible nail. re 
high transconductance-to-plate current | 72 ag J 
ratio, low noise and low inter-electrode | : sail tte ae tie 
capacitance. The CK 7994 is a high- — ™ ' A 

haiatinns grounded-grid triode; the CK s ; a Announcing ween. 

7995 is designed for use as a wide-band os me, ¥ 4 \STRO-WEIGHT 

RI’ or IF amplifier. Manufacturer: Ray- ia 2 ; UNION Series 400,000 


theon Co., Industrial Components Di- 

vision, 55 Chapel St.. Newton 58, Mass. é : , [a A lightweight union designed specifically for missile plumb- 
4 ing! Engineered to solve problems relating to extreme missile 

environment, use of exotic fluids, vibration and other areas 

in which standard aircraft tube fittings, in common use by 


the government services, have been subject to failure. 


K Seals 


have the finest 
“on the job” record 
of any static metal 


seal in the aircraft FEATURES : Internal sealing surfaces Re-usable metal 


K-Seal — which suffers no debilitation due to chemical action, 


radiation, age or temperature Acme thread form 


and missile field eliminates loosening due to wide rarige temperature cycling 


Up to 50% lighter in w t than equivalent AN Union. 


Me ssituin Manufacturing Co. 


5 —_— 2908 N. Naomi Street, Burbank, Calif./The World’s Most Expe ed Sealmaker 
© Transistorized servo amplifier, Model | --..----------------------.- 
1035, which weighs 1 oz. and occupies Richard H. Williams, Pres. | 
one cubic inch, can drive a 40-volt, two- Harrison Mfg. Co. 
phase servomotor up to 34 watts input. 2908 N. Naomi St. 


1 
' Name 
1 
Amplifier employs silicon transistors, a 
1 
1 
1 
i 
1 
1 


Title — 
PI d Fi 
operates at 400 cps. over the tempera- —_ 





Brochures on: c 

ture range from —55C to 125C and is C Flange type metal = Representatives 

oe Chet lif “ee s on on seals Denver 
available in simplified clip, stud or servo Ci Metal Seals for Stites } aang nd 
mounting. Priced at $190 to $200 in : AND-10500 Bosses Soatite 
sample quantities, the amplifier can be {1 0 en tes ity __ . tate Huntsville 
obtained on a 30-day delivery basis. : San Diego 
Manufacturer: Melcor Electronics 
—— 48 Toledo St., So. Farmingdale, The Harold E. Webb Co., 1307 N. San Fernando Rd., Burbank, California 
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Everything the enemy says 
will be used against him 


Hoffman is producing a new kind of electronic system for the U.S. 
Navy. It is the first system designed as an integrated unit to iden- 
tify and analyze all radio transmissions entering an area. Hoffman 
manufactures other countermeasures systems for the Army and 
Air Force. Experience and proved capability in the field make 
Hoffman uniquely qualified to solve your problems in electronic 
countermeasures. 


Hoffman /s.ectnonics CORPORATION 


Military Products Division 


3740 S. Grand Avenue, Los Angeles 7, California 
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SPACE TECHNOLOGY 





Aerojet Proposes Segmented Boosters 


By George Alexander 
Washington — Multi-million pound 
thrust, solid propellant segmented space 
boosters could be built and could 
launch pavloads within 18 to 24 months 
and compare favorably with Saturn- 
type vehicles in cost and performance, 
Aerojet-General has told Defense De- 
partment, Air Force and National Aero- 
nautics and Space Administration. 

Segments, which can be stacked or 
clustered in varying lengths and con- 
figurations to produce anv desired thrust 
level, consist of: 

e Forward head, 72 in. long, 100 in. in 
diameter and filled with 37,000 lb. of 
propellant. 

¢ Center section 132 in. long, 100 in. 
in diameter and filled with 53,000 Ib. of 
propellant. 

e Aft closure, 79 in. 
diameter and filled with 
propellant. 

Segments are jointed and sealed by 
a lock-strip joint (see sketch) and se- 
cured by three flexible steel rods in 
serted at three apertures in the 
cumference of the joint. Assemblv of 
two units, using an air hammer, takes 


long, 100 in. in 
37,000 Ib. of 


clf- 






























































ise Department, USAF and 
enter and aft closure) and 
provide any desired thrust. 
t launch and could lift 13,000 

it lift-off and put a 19,600 


SEGMENTED MOTOR (right) proposed by Aerojet to Def 
NASA consists of three standardized building blocks (head 
can be assembled in varying lengths and configurations t 
Mark I vehicle would stand 85 ft. tall, weigh 698,600 Ib 


Ib. payload. Mark II would be 109 ft. high, weigh 952,00( 


less than two minutes, Aerojet said. 





SOLID PROPELLANT 
"lie 





INSULATION _ 


RUBBER RING SEAL a 





STEEL LOCKING BAND 








 . Fo 


LOCK-STRIP joint and seal developed by 
Aerojet-General for its segmented moto1 
program allows assembly of two units in two 
minutes. Units are joined and then steel 
rods are ait-hammered into the circumfer- 
ential groove to lock the motors. Rubber 
O-ring gasket fits the base of each motor 
and, under pressure of the lock, precludes 
gas leakage. 
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Ib. payload in low earth orbit. Mark III would stand 133 ft 


launch and could place 25,700 Ib. into earth orbit. 


Propellant would be presently-avail 
able polyurethane, aluminum and am- 
monium perchlorate fue!, with a specific 
impulse of 245 sec. Aerojet said that 
the decision to use this particular pro 
pellant energy level represents the 
optimum trade-off between performance 
and cost. It would run about $1 per 
processed Ib. 


Total Impulse 


three-segment 
loaded and 
would be 
vary 


Total impulse of a 
motor, 80% volumetrically 
with a mass fraction of 90%, 
20 million }b-sec. Thrust would 
with burning time: | million Ib. at 20 
sec.; 500,000 Ib. at 40 sec. and 333,000 
Ib. at 60 sec. 

Aerojet described three all-solid space 
boosters to the military and civilian 
agencies: Mark I, II and III. The Mark 
I, consisting of three complete (head, 
center and aft section) motors in a clus 
ter as the booster, one complete motor 
as the second stage and a head and 
closure assembled to form the third 


stage, 

naut.-m1 
19,600 ] 
center 

of thre 
plus he 
sections 


second 


to that on t 


The M 
into that 
sections 
units toa 
in the first 
head and 
and in 
and II. 

Of th 
control 
ported 
proach 
(AW Ma 
introduc 
side of th 
oblique s 


If 30 


tall, weigh 1,188,300 Ib. at 


M 
[] 


13,000 lb. in a 300- 
Che Mark II could put 
ntical orbit, using six 


n the booster (a cluster 


two units to a stack, 
losures), two center 
id and closure, in the 
1 third stage similar 
irk I. 
could lift 25,700 Ib. 
rbit using nine center 
r of three stacks, three 


plus heads and closures) 


three center units, plus 
in the second stage 
d stage of Mark I 


types of thrust vector 
studied, Aerojet re- 
most promising ap- 
to be liquid injection 
55), where a fluid is 
gas stream along one 
wall to produce an 


les are ordered, Aero- 
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GRAPHITAR 


(CARBON-GRAPHITE) 


FOR DEPENDABILITY 


There are other characteristics every bit as im- 
portant to GRAPHITAR’S dependability. They 
include chemical and magnetic inertness, me- 
chanical strength and adaptability to self- 
lubrication. Besides these natural characteristics, 
GRAPHITAR engineers can control porosity, 
strength and hardness to match GRAPHITAR’S 
physical properties to each individual applica- 
tion. It’s little wonder that GRAPHITAR has 
become one of the design engineer’s most versa- 
tile and useful materials, 


GRAPHITAR’S own character makes it depend- 
able. A non-metallic engineering material, 
formed from carbon and graphite powders and 
a special binder, compacted under high pressures 


and furnaced at temperatures up to 4,500°F., 
GRAPHITAR possesses inherent characteristics 
that give finished parts exceptional depend- 
ability. GRAPHITAR’S natural heat resistance, 
for example, gives bearings, seals, vanes and 
rings exceptional dependability whenever de- 
pendability is one of the prime requisites. 


In this laboratory test stand, oxidation-resistant 
GRAPHITAR parts are being checked under simu- 
lated operating conditions. Similar tests have proven 
that, when GRAPHITAR parts are exposed in oxidiz- 
ing atmospheres at 1,200°F., they show only a weight 
loss of less than six percent after 200 hours. 


et 


aeee 








In the Engineering Department of 
The United States Graphite Company, 
micro-photo studies are indispensable 
in the study of internal part structure. 
The Metallograph is just one of dozens 
of modern ‘technological aids em- 
ployed in both the quality control of 
production GRAPHITAR parts and in 
the research and development of new 
products. GRAPHITAR parts are 
engineered for dépendability. 















GRAPHITAR air/oil seals emplo in today’s high- 
speed turbojet engines have establis in enviable rec- 
ord for operating dependability. | ed on the main 
shaft of the turbine, GRAPHITAR seals successfully 
withstand tremendous shaft speeds and generated heat. 


Unusually shaped parts of GRAPHITAR can be 
molded easily with today’s modern techniques. 
Ears, face slots and outside diameter notches of 
friction disc above, left, were molded in one 
Operation without need for secondary machin- 
ing and finishing. 


GRAPHITAR bearings in the power reactor pumps 
of American nuclear submarines have compiled an 
outstanding record for dependability. 


Do you have an application in which GRAPHITAR’S dependability can help 
solve a tough problem, reduce your costs 2nd improve the operational life of 
your products? Our engineering staff can help you find out. Our field men can 
also give specialized, on-the-job consultation. Send for your free copy of 
Engineering Bulletin #20. Included is helpful information about the properties, 
characteristics and applications of GRAPHITAR. 


THE UNITED STATES GRAPHITE COMPANY 


Game DIVISION OF THE WICKES CORPORATION, SAGINAW 5, MICHIGAN 
(wy) GRAPHITAR® canson-crapuite © GRAMIX® powoeR metatiurcy © MEXICAN? crapuite prooucts * USG® prusnes 





jet estimated that the cost would run 
about $2 per Ib. of rocket. The larger 
the size of the rocket, the more eco- 
nomical its price—a 1.5 million Ib. thrust 
booster could be had for about $1 mil- 
lion. 

Going to larger, 140-in. diameter 
motors, Aerojet stated, would result in 
much greater performance vields for 
only modest cost increases. A booster 
consisting of 140-in. diameter units 
could place payloads in orbit for about 
$350 per Ib. of pavload, compared with 
the $500-$700 per pavload Ib. now 
estimated for Saturn. 

Although Aerojet proposed 100-in. 
diameter motors as more readily avail- 
ible, they said that 140-in. units could 
be turned out within 30 months. A 
cluster of 14 such motors, in seven 
stacks of two each, would deliver about 
14 million Ib. thrust in 70 sec. burn 
ing time. 

Aerojet, along with Thiokol and 
Grand Central Rocket Co., recently 


completed a six-month study for NASA 
(AW Sept. 19, p. 28) on the feasibility 
and economics of using large solid 
boosters, with liquid oxygen-liquid hy- 
drogen upper stages, in vehicles weigh- 
ing 1 million and 7 million Ib. 

Payloads would be placed on both 
orbit and escape missions. 

Thiokol recommended large, unseg 
mented motors (AW Jan. 16, p. 34); 
\erojet adopted the segmented ap- 
proach 

The company suggested that the 7- 
million-lb. vehicle could be powered 
by a cluster of seven 140-in. diameter 
motors and that such a vehicle could 
place 350,000 Ib. in earth orbit or 
170,000 Ib. in a deep space probe. The 
1-million-lb. rocket could be lifted by 
either a cluster of four 100-in. diameter 
motors, or a single 140-in. diameter 
unit. 

This 
into earth 
far space. 


could lift 45,000 Ib. 
16,700 Ib. into 


system 
orbit or 


1ON ENGINES designed and produced by Rocketdyne will be tested in this vacuum tank 
in company’s new Electrical Propulsion Laboratory. Tank, five feet in diameter and 12-ft. 
long, is largest of six in laboratory. It can be used to test ion engines up to ro-lb. thrust. 


lon Engine Laboratory Completed 


Laboratory for development and test- 
ing of electrical propulsion systems has 
been completed at Rocketdyne Division 
of North American Aviation, Inc., 
Canoga Park, Calif. 

The Electrical Propulsion Laboratory 
includes six space simulating vacuum 
tanks and will provide complete research 
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and development for ion, arc jet and col- 
loid thrust devices and propellant feed 
systems, controls and instrumentation. 
Also integrated into the laboratory 
are eight large power units which pro- 
vide a direct current power output total- 
ing 800 kw. and an electrolytic tank 
simulator. 5 


Soviets Describe Tests 
Given to Space Dogs 


Moscow—Russian canine cosmonauts 
are mongrels which undergo about one 
vear of testing and conditioning before 
being fired into space, the Soviet press 
reports. 

A Tass writer who visited the scien- 
tific laboratorv where the animals are 
trained and cared for reported these 
findings: 

e All four dogs recovered from space 
thus far—Belka, Strelka, Chernushka 
and Zvvozdochka—were mongrels with 
vague Spitz heritage. Although they 
would not rate well in a dog show, “the 
dogs’ rough upbringing in the street has 
made them hardy and resistant to anv 
vicissitudes of life,” and thereby suited 
for cosmic research. 

e In order to teach the space-dog candi- 
dates to live in a restricted space, thev 
are first put in a small vard, then placed 
for longer and longer periods into in- 
creasingly smaller cages. The last of 
the cages is the same size as a rocket 
cabin. 

e Dogs must become accustomed to 
wearing space garments—those which 
resist them are disqualified. The Soviets 
say they have noticed the task is easier if 
the garments are fitted closely. 

e Space-dog candidates at first receive 
such standard food as porridge, meat 
and bones but “shortly before flight the 
dogs are put on a special ration which is 
issued by an automatic device. At first 
the automatic feeder puzzles and even 
frightens some dogs. Jellies offered to 
the dog contain all necessary nutritive 
substances and water is given in 
amounts that satisfy daily require- 
ments.” 

© To test and condition the animals to 
space-flight conditions, they are placed 
in thermal chambers to determine their 
resistance to high temperatures. “At first 
the dog remains calm, then as the tem- 
perature rises it begins to breathe more 
frequently and to open its mouth 
breathing becomes very fast. Gradually 
the temperature is lowered and the t. st 
brought to an end.” The animal is then 
released and offered food and water. 

“The dogs become accustomed to 
extra gravity loads in a centrifuge. 
Special tests are made to determine 
their resistance to rarified atmosphere, 
oxygen shortage, vibrations, rocket en- 
gine noise and other unusual conditions. 

“Sometimes tolerance of a dog’s 
organism to this or that influence 
proves different from that of man. But 
scientists know how to make allow- 
ances for peculiarities of the human 
organism. Thus experiments with ani- 
mals provide scientists with informa- 
tion which serves as a point of departure 
in working out measures to ensure the 
safety of manned flight into space.” 
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Space Vehicle Log 


Period 
Min. 
106.8 
138.4 
133.7 


(As of April 1, 1961) 
Transmission ! Estimated 


Stat. Mi. Freq Lifetime 
1130 220 108-108.03 7-10 yr. 
2689 406 200-1,000 yr. 
2438 407 108.022 200-1,000 yr. 
125.3 2046 343 108-108.03 100-250 yr. 
129.5 2272 348 100-250 yr. 

Position Uncertain 108.06- 108.09 Uncertain 
129.8 2318 316 108-108.03 50-150 yr. 
101.1 670 344 19.9904* 30-40 yr. 

Rocket Body Us 13 Oct. 59 101.0 663 342 30-40 yr. 

Rocket Body us 1 Apr. 60 99.1 464 429 50-100 yr. 

Tiros I us 1 Apr. 60 99.1 467 429 107.997 50-100 yr. 

Rocket Body us 13 Apr. 60 92.4 310 179 2 yr. 

Transit 1B us 13 Apr. 60 95.1 425 229 54-162-216 6 yr. 

Sputnik IV USSR 15 May 60 92.9 343 175 19.995 2-3 yr. 

None USSR 15 May 60 93.5 383 172 3-4 yr. 

None USSR 15 May 92.9 343 176 Uncertain 

Midas Il Us 24 May 94.3 316 297 8-15 yr. 

Transit 2A us 22 June 101.6 650 389 50-200 yr. 
. Greb us 22 June 101.6 656 381 50-2C0 yr. 

Rocket Body us 22 June 101.4 643 383 50-2C0 yr. 

Echo I us 12 Aug. 117.1 1280 651 108.06-157.93 2-16 yr. 

Rocket Body us 12 Aug. 118.0 1049 932 4,000 yr. 

Metal Object us 12 Aug. 118.2 1050 941 2,500 yr. 

Metal Object us 12 Aug. 118.2 1044 950 400 yr. 

Metal Object us 12 Aug. 118.4 1064 940 2,500 yr. 

Courier 1B us 4 Oct. 106.8 749 604 200-500 yr. 

Rocket Body us 4 Oct. 106.4 748 578 200-500 yr. 

Explorer Vill us 3 Nov. 112.6 1414 262 108 20-50 yr. 

Rocket Body US 3 Nov. 112.5 1413 259 20-50 yr. 

Tiros il us 23 Nov. 98.2 463 378 200-500 yr. 

Rocket Body us 23 Nov. 98.1 458 378 200-500 yr. 


Discoverer XVIII us 7 Dec. 90.8 244 143 Uncertain (capsule 
recovered) 


Apogee Perigee 


(me.) 


Name Source Launch 


Explorer | .. US Feb. 58 
Rocket Body us 17 Mar 58 
Vanguard | . US 17 Mar 58 
Vanguard Il us 17 Feb 59 
Rocket Body us 17 Feb 59 
Explorer VI us 7 Aug. 59 
Vanguard Ill us 18 Sept. 59 
Explorer Vil us 13 Oct. 59 


Satellites in Orbit 


1958 Alpha 
1958 Beta 1 
1958 Beta 2 
1959 Alpha 1. 
1959 Alpha 2 
1959 Delta 
1959 Eta 

1959 lota 1 
1959 lota 2 
1960 Beta 1 
1960 Beta 2 
1960 Gamma 1 
1960 Gamma 2 
1960 Epsilon 1 
1960 Epsilon 3 
1960 Epsilon 4 
1960 Zeta 1 
1960 Eta 1 
1960 Eta 2 
1960 Eta 3 
1960 lota 1 
1960 lota 2 
1960 lota 3 
1960 lota 4 
1960 lota 5 
1960 Nu 1 
1960 Nu 2 
1960 XI1 
1960 XI2 
1960 Pil 
1960 Pi 2 
1960 Sigma 


54; 162; 216; 324 
108.0 


108.0; 108; 03 


95.0 344 295 
95.0 343 295 
88.7 130 130 
118.3 1605 395 
118.4 1612 395 
95.3 480 177 
97.5 640 151 
93.2 429 117 


Samos li us 31 Jan. 
Metal Object us 31 Jan. 
. None USSR 4 Feb. 
Explorer IX us 16 Feb. 
Rocket Body us 16 Feb. 
. Discoverer XX . US 17 Feb. 
Discoverer XXI us 18 Feb. 
Transit 3B & Lofti us 22 Feb. 


1961 Alpha ! 
1961 Alpha ll 
1961 Beta 3 
1961 Delta 1 
1961 Delta 2 
1961 Epsilon | 
1961 Zeta 


1961 Eta 1 54; 162; 216;* 


324; 136.2; 136.8 


Status Transmission 





Lunar and 
Pioneer IV 
Lunik |. . 
Lunik ll 
Pioneer V 
Venus Probe 


Object 


1957 Alpha 2 
1957 Beta 
1958 Gamma 
1958 Delta 2 
1958 Epsilon 
1958 Zeta 
1959 Beta. 
1959 Gamma 
1959 Epsilon 1 
1959 Zeta 
1959 Theta 
1959 Kappa 
1959 Lambda 
1960 Delta 
1960 Theta 
1960 Kappa 
1/60 Lambda 1 
1960 Mu 

1960 Omicron 
1960 Rho 1 
1960 Tau 
1961 Beta 1 
1961 Gamma 3 
1961 Theta | 
1961 lota.. 
1961 Kappa. . 


Space Probes 
(Mechta) 


(60 Alpha) 


. (61 Gamma }) 


Code Name 


Sputnik | 
Sputnik tl 
Explorer Il! 
Sputnik tl 
Explorer IV 
Atlas 
Discoverer | 
Discoverer Il 
Discoverer V 
Discoverer VI 
Lunik Il 
Discoverer Vil 
Discoverer Vill 
Discoverer XI 
Discoverer Xill 
Discoverer XIV 
Sputnik V 
Discoverer XV 
Discoverer XVII 
Sputnik VI 
Discoverer XIX 
Sputnik Vil 
Sputnik Vill 
Sputnik 1X 
Sputnik X 
Explorer X 


Source 
us 
USSR 
USSR 
us 
USSR 


Source 


USSR 
USSR 
US 
USSR 
us 
us 
us 
US 
US 
us 
USSR 
Us 
US 


Launch 

3 Mar. 59 
2 Jan. 59 
12 Sept. 59 
11 Mar. 60 
12 Feb. 61 


Decayed 


Launch 


4 Oct. 57 
3 Nov. 57 
26 Mar. 58 
15 May 58 
26 July 58 
18 Dec. 58 
28 Feb. 59 
13 April 59 
13 Aug. 59 
19 Aug. 59 
4 Oct. 59 
7 Nov. 59 
20 Nov. 59 
15 Apr. 60 
10 Aug. 60 
18 Aug. 60 
19 Aug. 60 
13 Sept. 60 
12 Nov. 60 
1 Dec. 60 
20 Dec. 60 
4 Feb. 61 
12 Feb. 61 
9 Mar. 61 
25 Mar. 61 
25 Mar. 61 


Orbiting Sun 
Orbiting Sun 
Hit Moon 
Orbiting Sun 
Expected to pass 
Venus 20 April 61, 
Orbiting Sun 


Objects 

Decay 
Early Jan. 58 
14 Apr. 58 
28 June 58 
6 Apr. 60 
23 Oct. 59 
21 Jan. 59 
5 Mar. 59 
26 April 59 
28 Sept. 59 
20 Oct. 59 
20 April 60 
26 Nov. 59 
8 Mar. 60 
26 Apr. 60 
14 Nov. 60 
16 Sept. 60 
20 Aug. 60° 
18 Oct. 60 
29 Dec. 60 
2 Dec. 60 
23 Jan. 61 
26 Feb. 61 
25 Feb. 61 
9 Mar. 61° 
25 Mar. 61° 
i 


13 Sept. 59 


960.05 


19.997-19.995-19,993-183.6 
183.6-39.986-19.993-20.003 


378 (and 150 watts) 
922.8 


Transmission Freq. (me.) 


20.005-40.002 
20.005-40.002 
108-108.03 
20.005-40.01 
108-108.03 


132.435-132.905-107.97- 107.94 


103.6-39.986 


19.995 


19.995 


19.995 
19.995 
19.995 
19.995 
108 


Notes: 1) Where transmission frequencies and lifetime estimates are not given, they are not available; 2) Still transmitting, no video from 
Tiros 1; 3) USSR announced successful re-entry and recovery; 4) Contact lost after 60 hr., expected to make no more than two earth 
orbits with initial elements of 112,500-110 mi. Also in orbit are pieces of rocket bodies or payloads from Explorer Vill (1960 XI 3); 
Tiros i (1960 Pi 4); Explorer IX (1961 Delta 3 and 4) and Discoverer XX (1961 Epsilon 2, 3 and 4). 


Sources: National Aeronautics and Space Administration Space Operations Control Center, North American Air Defense Command (Norad), 
and Smithsonian Astrophysical Observatory. 














NEW DEPARTURES IN MINIATURE 


A SIGNIFICANT “BEARING” ON TERRIER GUIDANCE 
N/D MINIATURE AND INSTRUMENT BALL BEARINGS HELP SOLVE COST PROBLEM IN SUPERSONIC MISSILE 


PROBLEM: Guidance system in Terrier missile required miniature and instrument ball 
bearings that help reduce high cost of assembly and meet rigid reliability standards. 


SOLUTION: N/D Sales Engineer, cooperating with the Iron Fireman Manufacturing 
Company, recommended the use of flanged instrument bearings in the gyro rotor and the 
outer gimbal positions. Result: Flanged bearings simplified both mountings and resulted in 
substantial assembly cost savings. Moreover, a N/D miniature ball bearing ... similar to the 
bearing pictured between tweezer nibs . .. is used in the gyro caging cam. It also has a vital 


“bearing” on the Terrier’s reliability and performance. 


Furthermore, numerous tests in New Departure’s R & D facilities proved the bearings to be 
capable of meeting all environmental demands before gyro production changes were made. 


If you would like Miniature/Instrument ball bearing application assistance, please invite 
the N/D Sales Engineer in your area to participate in your early design dis- : 
cussions. He may point the way to assembly cost savings. Or, call or write 

New Departure, Division of Generali Motors Corporation, Bristol, Connecticut. 


Visit our Exhibit—Booth No. 118-120, Design Engineering Show, May 22-25, Cobo Hall, Detroit, Mich. i 


Send for the New Departure 
Miniature and Instrument 
Ball Bearing Catalog and 
White Room Brochure today. 
Write to Department L. S. 


NEV DOE PART URE 


MINIATURE AND INSTRUMENT BALL BEARINGS 
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Hawker P.1127 NATO Entry Conventionally Flown 


Hawker P.1127 VTOL fighter, powered by a Bristol Siddeley BS.53 forward fan turbojet with a design thrust rating approximating 15,000 
lb., is shown in free flight in which special bell mouth lips for the engine air intakes appear to be removed. Earlier the British NATO entry 
completed hovering tests (AW Dec. 5, p. 33). Wingspan is 24 ft. 4 in. Conventional ailerons are fitted f 


hovering flight. Landing gear is twin tandem installation, with twin main wheels aft of center of gravity 


r lateral control during non- 
ngle nosewheel forward. 











HOLDING PATTERN PROGRAMMER: Programs 
Automatic Flight Control System to fly prescribed holding 
patterns, automatically correcting for wind. 


TRAFFIC CONTROL OF COMMERCIAL, 
MILITARY, AND BUSINESS AIRCRAFT 


TO BENEFIT FROM THESE 7 MODERN 
BENDIX AIRBORNE DEVICES 


TO-FROM BEEPER: Gives audible signal dur- [- AUDIO CO-PILOT: An experiment in converting instru- 
ZL ing VOR station crossing, or at beam intersection, LA ) ment flag warnings and selected flight data to audible 


— Lf relieving pilot of tiring instrument concentration. (Y) signals (e.g.: calling out approach and take-off airspeeds). 








VORTAC COMPUTER: Through airborne com- and for direct flight navigation to destinations with limited 
putation, creates phantom Vortac station where navigation facilities. Provides constant readout of bearing and 
needed for parallel routing through congested areas distance information. 


et ee ee (5) VERNAV (Vertical Navigator): Automatically com- 
Knowmanship in Action 3) putes and flies optimum climb or descent path to any 


preselected point in altitude. 


Since introducing the “earth inductor’ compass in 


aviation’s early days, Eclipse-Pioneer has been re- 
sponsible for a wide array of control and navigation 
equipment that has anticipated aviation’s ever- 
growing, ever-changing needs. All seven devices 
shown on these pages are important new advances 
keyed to jet-age problems and ready to aid in 
relieving the cockpit pressures of navigation and 
traffic control. 


TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT 
+ SPECIALIZED CRAFTSMANSHIP = KNOWMANSHIP 


For further information, write... 


Eclipse-Pioneer Division 
TETERBORO, N, J. 


rn.) SIGNAL COMPARATOR: Compares signals from [> ) TWO-AXIS GYRO MONITOR: warns when gyro is 
— \ two like systems (i.e.: horizons, compasses, any syn- / not erected to vertical. When used with a Signal Compa- 
0 chro signals) and warns when difference exists. rator in a dual system, tells which gyro is malfunctioning. 








Shipments of Civilian Aircraft and Engines 





January 


February 
1961* 


1961 





Complete aircraft, number! 
Fixed-wing 
Multi-engine 


30 piace and under 
31 place and over 


Single engine 


3 place and under 
4 place and over 


Rotorcraft 
Value of shipments of complete aircraft and aircraft parts 


Aircraft 
Aircraft parts 


Complete aircraft, total airframe weight 
Fixed-wing 


30 place and under 
31 place and over 


Rotorcraft 


Value of shipments of aircraft engines and engine parts 


Aircraft engine parts 


Aircraft engines (including reciprocating, gas-turbine, and turboprop 


587 692 
572 680 
115 110 


98 91 
17 19 


457 570 


162 155 
295 415 


12 
94,579 


82,096 
12,483 


1,914.9 1,995.5 
1,901.7 1,979.0 


642.5 722.2 
1,259.2 1,256.8 


13.2 | 16.5 
24,033 | 22,679 


12,647 | 13,263 
11,386 | 9,416 


15 
91,904 


81,799 
10,105 

















*Revised. 
553 at the end of January, 1961. 





1Unfilled orders of aircraft 3,000 Ib. airframe weight and over amounted to 555 at the end of February, 1961, and 








PRODUCTION BRIEFING 


Minneapolis - Honeywell Regulator 
Co. will develop the secondary attitude 
reference subsystem for the Dyna-Soar 
space glider under a multi-million dol- 
lar Air Force contract. The subsystem 
will serve as a backup and monitor for 
the primary guidance subsystem. 





Aerojet-General Corp. has received a 
$500,000 nuclear engine research con- 
tract from the Air Force. Aerojet is 
preparing preliminary design criteria for 
nuclear propulsion systems ranging 
from the upper stage thrust levels to 
multi-million pound thrust boosters. 
The study also will provide develop- 
ment requirements, facilities, schedul 
ing and costs associated with the vari- 
ous designs. 


AiResearch Division of the Garrett 
Corp. will design and manufacture the 
air conditioning system for the 727 jet 
under a multi-million dollar contract 


from Boeing Airplane Co. 


Five major companies have formed a 
Missile Facilities Activation and Main- 
tenance ({MFAM) task group to provide 
management and technical support for 
the activation and maintenance of mis- 
sile bases and launching facilities for 
operational Atlas, Titan and Minute- 
man intercontinental ballistic missiles. 
The companies are: Borg-Warner Corp., 
Del E. Webb Corp., Hallicrafters Co., 
Newberry Electric Corp. and Scott Co. 
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National Research Corp., Cambridge 
Mass., has received a $49,520 contract 
from the USAF Office of Scientific Re- 
search for a study on effects of a high 
altitude, near-vacuum environment on 
the mechanical properties of structural 
materials. 


Collins Radio Co., Cedar Rapids, 
Iowa, will manufacture horizontal sit- 
uation indicator instruments for use on 
Air Force twin-jet training planes under 
a $1,307,919 contract. Designated the 
AQU-2/A, the indicator is a panel- 
mounted instrument giving a complete 
map-view of the navigation situation by 
providing a combination of course, ap- 
proach distance, bearing and drift angle 
information. 


Food Machinery and Chemical 
Corp., will build an additional pilot 
model of a vehicle for carrying Mauler 
missiles under a $130,610 Army con- 
tract 


Permanent Filter Corp., Los An- 
geles, is building a new manufacturing 
facility at North Long Beach, Calif., 
which will encompass 50,000 sq. ft, in- 
cluding 38,000 sq. ft. for factory work- 
ing area. 


Ryan Aeronautical Co. will manu- 
facture aluminum mirrors, 78 in. in 
diameter and 22 in. deep, for Sylvania 
Electric Products, Inc., for use in an 
improved type of military radar insta)- 
lation. Ryan will use a 35-ton ductile 
iron die to maintain contour and di- 


mensions in the mirror’s parabolic 
shape within tolerances of one or two 
thousandths of an inch. 


B. F. Goodrich Aviation Products, 
Akron, Ohio, will install its liquid- 
cooled brake system on United Air 
Lines Boeing 720 jet transport. The 
brakes incorporate a_ liquid-to-liquid 
heat exchanger to keep temperatures 
below 500F. 


Link Division of General Precision, 
Inc., has been awarded two Air Force 
contracts totaling more than $6 mik 
lion for delivery of C-130 flight simu- 
lators and development and manufac- 
ture of visual simulator trainer attach- 
ments. 


Bendix Corp. has been awarded two 
contracts totaling $27.3 million by Con- 
vair Division of General Dynamics 
Corp., prime contractor for the B-58. 
First contract, for $23 million, is to 
build control systems for an additional 
50 aircraft; remaining $4.3 million is 
for production conversions of previously 
built B-58s to present tactical configu- 
ration and modification of four of the 
aircraft to trainers. 


Electro-Optical Systems, Inc., has 
received two NASA contracts for ana- 
lysis of tests evaluating performance of 
electrostatic propulsion systems in space 
($119,160) and for ionizer development 
and surface physics studies ($74,941), 
including experimental research and 
development of porous tungsten ion 
emitters. 


Thiokol Chemical Corp.’s Longhorn 
Division has received a $4,936,812 con- 
tinuation contract from the Army for 
final assembly and loading of various 
missile motors. Changes also are being 
made at the Longhorn plant to permit 
production of the Pershing propulsion 
system. 


Bendix Corp. will make five addi- 
tional emplacement systems for lower- 
ing Minuteman missiles into under- 


ground launch tubes. Boeing Airplane 
Co, awarded the contract worth nearly 
$1 million. 


Raytheon Co. has received contracts 
totaling $56,894,827 from the Boston 
Ordnance District for continued pro- 
duction, engineering and field service 
work on the Hawk missile system. 


GE’s Light Military Electronics 
Dept. has received a $195,000 contract 
for design and development of an elec- 
trostatic gyroscope for use in spacecraft. 
California Institute of Technology’s Jet 
Propulsion Laboratory, a NASA re- 
search facility, awarded the contract. 
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UNITED TECHNOLOGY CORPORATION DEDICATES NEW 
ROCKET PROPULSION COMPLEX NEAR SAN FRANCISCO 





D is lifted from an in-ground 
»ven for solid propellant 

at UTC Development Center. 
rticular oven is the largest 


free world. 








AERIAL VIEW of UTC Research and Engineering 
Center in Sunnyvale, California, shows Admini- 
stration and Engineering Buildings and Research 
and Testing Laboratories. 


= UNITED TECHNOLOGY CORPORATION FACILITY 
fe PROVIDES CAPACITY FOR DEVELOPMENT AND TEST 


= OF BIGGEST U.S. SOLID PROPELLANT ROCKETS 


Dedication of privately-financed installation is significant milestone 
in 41-year history of pioneer propulsion organization 


With work well underway on a broad range of pro- 
pulsion research and development activities, United 
Technology Corporation has officially dedicated its 
new facility in the San Francisco Bay Area. 


Here all the necessary equipment and facilities 
for basic research, prototype evaluation, final develop- 
ment, and processing of solid and liquid rockets have 
been integrated into a modern, functional complex. 
The photos here give some indications of the capacity 
of these facilities. 


HIGHLY SKILLED and experienced scientists 
and engineers are conducting a full range of 
propulsion research and development activities 
at UTC’s new installation. 





i 
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VIEW OF ENTRANCE to-the 3200 acre Develop- 
ment Center, located in foothills a short 
distance from Sunnyvale, which includes the 
world’s most modern propellant processing 
plant and test facilities for both solid and liquid 


rockets. 


UTC’s SOLID-PROPELLANT MANUFACTURING 
PLANT has capacity to produce in excess of a 
million pounds of propellant per month. 


HUGE PROPELLANT MIXER is one of four 
included in UTC processing line. 





ent Center will accommodate 

edium sized solid rocket test 
ls are available for develop- 
te control center which houses 


TOWERING TEST STAND at the Devel 
very large solid rockets. In addition 
cells and two liquid propellant test 
mental work. Each is connected to 


equipment for test control and dat lisition. 


Capability back y four decades of propulsion experience 


S)T)C) UNITED TECHNOLOGY CORPORATION 


= A subsidiary ted Aircraft Corporation 


P. 0. Box 358 yvale, California 
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VIEW into main landing gear wheel well shows part of the bolt-in truss (left). Original main landing gear mount on the main spar is used. 
First Volpar tri-gear conversion (right) was a standard C-45G before modification with the exception of electrically operated cowl flaps. 


Aviation Week Pilot Report: 





Tri-Gear Eases Beech Ground Handling 


By William S. Reed 


Pacoima, Calif.—Recently certificated 
conversion of a twin Beech from con- 
ventional to a new tricycle landing gear 
offers improvement in the _aircraft’s 
ground handling characteristics. 

Designated the Volpar Tri-gear Con- 
version by the designer-builder, the con- 
version, available in kit form, has a 
new forward section complete with nose 
gear, new main gear forks, wheels and 
brakes and bolt-in main landing gear 
trusses requiring no major airframe re- 
work, 

Ruggedness of design and ease of 
operation has been proven during Fed- 


NOSE SECTION on the Volpar conversion 
is a completely new, flush-riveted structure 
from station 46.0 forward. 


100 


eral Aviation Agency certification trials 
in which the aircraft was operated in 
90-deg. crosswinds of 30 kt. and in one 
day performed more than 100 landings. 

During a recent flight and series of 
landings in the first Volpar tri-gear 
conversion, this AviATION WEEK pilot 
tried different landing techniques con- 
sisting of full and partial fiap, fast and 
slow approaches ending in no-stall and 
full-stall landings with nearly equal re- 
sults—acceptable landings in all cases. 
The Volpar Beech at no time exhibited 
undesirable ground handling qualities. 
It appeared virtually impossible to drag 
the tail even on a full-stall landing. 

Taxiing the tri-gear aircraft is ac- 
complished by use of wheel brakes and 
differential power such as used in air- 
craft without steerable nose wheels like 
the B-25 and B-26. Over-the-nose visi- 
bility is good and S-turning on the 
ground is not required. Control at all 
times is positive. 


Full-Power Runup 


During runup, with owner Dick Han- 
sen in the right seat, it was demon- 
strated that full power can be applied to 
either engine independently or to both 
at once without applying excessive 
forces to either the main or nose gear. 
Brakes are adequate to hold the aircraft 
during a full-power runup of both 
engines. 

Takeoff is remarkably simple because 
of the aircraft’s inherent tendency to 
roll straight and because rudder control 
is available immediately as a result of 
propeller slipstreams over the tail. Lift- 
off occurs at 60 to 65 mph. and gear 


retraction takes 9 sec. Everything about 
the Volpar prototype, N2802G, is 
standard C-45G with the exception of 
the gear and the addition of electrically 
operated cowl flaps. Main reason, Han- 
sen explains, is so that FAA certifica- 
tions tests could be run to determine 
that the conversion had not compro- 
mised performance of the original 
aircraft in any way. 

In other words, the FAA, in certif- 
icating the aircraft, is satisfied that 
performance and safety are as good as 
or better than the original aircraft. 
Therefore, no other modifications, of 
which many are on the market, were 
made to the aircraft. 


Cockpit controls are identical to 


VIEW up into nosewheel of Volpar conver- 
sion shows simplicity of installation. 
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Soviet Glider Plants 


Moscow—Russian designer O. K. An- 
tonov has called on Soviet authorities to 
stop building gliders in “huge aircraft 
plants,” where the manufacturing cost 
is “three times as much’”’ as it should be. 

Writing in the newspaper: Izvestia, 
Antonov, whose factory builds both four- 
turboprop transports and gliders, sug- 
gested that a specialized glider factory be 
established, preferably in the Ukraine. 
He also emphasized his belief that the 
government was stifling the initiative of 
Russian glider enthusiasts—and especially 
amateur designers—by providing too 
much help and supervision. 

“Independent action must be the mov- 
ing force in gliding,” Antonov declared. 
“Interest and love of the sport cannot be 
replaced by state personnel and financ- 
ing.” 











those in a C-45 and the Volpar Beech 
uses the standard landing gear position 
indicator with which the aircraft was 
originally equipped except that the tail 
wheel indicator now applies to the nose 
wheel. Landing gear normal and emer- 
gency controls remain the same, per- 
mitting transition from one aircraft to 
the other without noticeable cockpit 
procedure change. 

All landings are typical of tricycle 
gear aircraft in that the tendency of 
the machine is to go in the direction of 
the ground path prior to landing rather 
than move in the direction headed. A 
deliberate attempt must be made in 
order to land the aircraft three points 
and this can be done without damage 
to the nose gear. Generally, however, 
all landings will occur main gear first. 
lechnique has to be quite bad before 
trouble is encountered on landing. 

Taxiing is very smooth in the aircraft 
because, although the original Beech 
main gear struts are used, the olco 
metering pins have been modified to 
provide a softer “ride.” 

Modification was performed by 
Volitan Aviation, Inc., with the ma 
chine work on parts done by Paragon 
lool and Die, Inc. Combination of 
Volitan and Paragon produces Volpar, 
the name applied to the joint venture 
by Volitan President Frank Nixon and 
Paragon President Dick Hansen. 

Beech Models C-45G, C-45H and 
D-18S aircraft can be equipped with 
the tri-gear by any adequately-equipped 
aircraft shop. It is unnecessary to re- 
move engines, wings or any significant 
areas of skin. To prepare the aircraft 
for conversion it is placed on jacks and 
leveled. Nose section from station 46.0 
forward is removed leaving 3-in.-long 
stringer stubs. Main landing gear and 
tail wheel are removed, as are cabin in- 
terior side panels and main fuel tanks. 
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Kit installation consists of bolting the 
main landing gear trusses to the main 
center wing spar and bolting in the 
auxiliary truss between the main landing 
gear trusses and the fuselage. The 
latter is to increase the torsion of the 
main spar, necessary because of the 
farther aft placement of the struts. 
Next, the main gear retraction gcar 
boxes are added followed by the main 
gear and the fairing doors and actuating 
mechanism. Fuel tanks and cabin in- 
terior side panels are replaced followed 
by the new nose section and _ gear. 
Nose gear doors, sealing of the tail 
wheel well and adding a tail bumper 
completes the installation 

Installation of a tricycle gear increases 
the weight of the airframe by 100 Ib. 
and results in moving the center of 
gravity forward one inch. Adequate 
room is left in the new, flush-riveted 
nose for the installation of weather 
radar antennas, radio gear and some 
baggage. All material supplied in the 
kit is either purchased new or manu- 
factured new by Volpar from raw 
stock. The three wheels are of the same 
size and are standard Goodvear items 
to minimize spares stock. Included in 
the kit are new main gear forks and 
brakes plus an entirely new nose gear. 

Design gross weight of the gear, to 
which it has been tested and approved, 
is 10,000 Ib., although the aircraft gross 
is restricted to 9,800 Ib. Static tests on 
the structure and drop tests on the 
gear have been completed to 150% of 
design without damage to gear o1 
permanent set in the structure. 

Volpar is now tooling for kit produc 
tion with July 1 as the target date for 
availability. Eastern distribution of the 
kits will be handled by Capital Aviation 
Inc. 

Pacific Airmotive Corp. will distrib- 
ute kits in the west. Price of the kit is 
$19,000 or $24,500 installed. 


Russians Developing 
New Light Helicopter 

Moscow—Russia is developing a light 
“people’s helicopter’’ weighing about 
440 Ib. and having a top speed of 56 
mph. The craft, which is powered }yj 
an Irbit motorcycle engine, is 9.8 ft. 
long. 

Designated the G-l, the one man 
“sports” helicopter was built by Yaro 
slav Gashulyak with advice from air- 
craft designer O. K. Antonov. It has 
successfully passed ground tests. 

Gashulvak said his goal is to develop 
Russia’s lightest and simplest-to-operate 
helicopter—“‘one that everybody can 
learn to flv.” He believes that refine- 
ments can reduce the weight below 440 
Ib. and that performance can be im- 
proved by installing an Izhevsk motor- 
cycle engine. 
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i FAST! 


HAWS SAFETY SHOWERS 
send torrents of rushing water 
fron ingles — washing away 
dangerous irritants in a hurry! 
Slap open the conspicuous “Push 
to Ope: valve. Hard-running 
strean m 10 adjustable noz- 
zles h victims in seconds. 
You can depend on HAWS for 
the ir nt, positive first aid so 
vital til medical help arrives. 
This “S 


the differe 


on tap” can mean 
nce between temporary 
irritation and permanent injury. 
Get the facts! Write for HAWS 
catalog. Do it today! 
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Valve shown 
three-quarters 





DRENCH SHOWERS 


HAWS DRINKING FAUCET COMPANY 


t * Berkeley 10, California 


umbus Avenue 
Export Dept Francisco 11, California, U.S.A. 


1443 Fourtt 
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MPH) TASK FORCES 


FAST RESPONSE! 


Three regional AMPHENOL Connector Divisions offer industry 
a new kind of service. Each Division is a fast-response facility, 
staffed by creative engineering and production specialists, 
equipped to meet any requirement in interconnecting devicés 
and assemblies. Your needs give these technical task forces 
their directives on design, prototypes and delivery. And delivery 
is the fastest ever available! 


If you are in a hurry, call AMPHENOL! 


AMPHENOL—WESTERN AMPHENOL—MIDWESTERN AMPHENOL—EASTERN 
CONNECTOR DIVISION CONNECTOR DIVISION CONNECTOR DIVISION 
9201 independence Ave. 2837 South 25th Avenue Fair Lawn Industrial Park 
Chatsworth, California Broadview, Illinois Fair Lawn, New Jersey 
Telephone: Diamond 1-0710 Telephone: COlumbus 1-2000 Telephone: SWarthmore 
TWX: CNPK-5406 TWX: MAY-1192 1-0303 


AMPHENOL CONNECTOR DIVISION—CENTRAL OPER- 
ATIONS supports its three regional Divisions with na- 
tionwide engineering and manufacturing service. 


————— 
AMPHENOL CONNECTOR DIVISION 


AMPHENOL-BORG ELECTRONICS CORPORATION 


1830 South 54th Avenue 
Telephone: Bishop 2-1000 





Larger Version of Communaute Proposed 


By Robert E. Farrell 


Paris—Dassault and Sud Aviation 
have scaled up their common light 
transport project, the 415 Commu- 
naute, and now are seeking government 
financial support before launching pro 
duction of the twin turboprop feeder 
executive aircraft. 

French Civil Aviation Méinistry, 
whose budget will have to be tapped, re- 
cently announced that the Super Brous 
sard would be the only French light 
transport project to receive government 
support in the foreseeable future. In 
dustry observers, therefore, are doubtful 
that the money-short Ministry, which 
already has pumped over $2 million into 
the Max Holste-Nord Aviation feeder 
project, the Super-Broussard, will soften 
its position and finance a second light 
transport. 

Reportedly, Dassault and Sud _ in- 
itially are asking for close to $12 mil- 
lion to finance two prototypes, tooling 
and testing. Without this government 
backing, it is unlikely the Dassault-Sud 
group will carry out its joint project. 
To avoid the program being dropped, 
Don Payton, president of Turbo Flight, 
Inc., Chicago firm which would sell 
the Communaute in the U.S., recently 
came to Paris to urge government back- 
ing. Turbo Flight reportedly has prom- 
ised to purchase one of the $400,000 
aircraft as soon as production gets un- 
der way. This aircraft would be used 
for demonstration purposes in the U.S., 
where Payton believes an untapped 
market exists for an aircraft in the 
category of the Communaute. 

The Turbo Flight president is sched- 
uled to return to France later this 
month with U.S. executives and air- 
craft pilots. The pilots will flight-test 
the single existing prototvpe of the 415 
Communaute. 

This single prototype, however, is 
smaller than the new Communaute ver- 
sion. Latter, originally designated Com- 
munaute Al, now bears the name, 
“Diplomate.” Equipped price of 
the new version is about $400,000. 

If French Civil Aviation Ministry 
backing is not forthcoming, Turbo 
Flight says it will take financial responsi- 
bility for marketing the smaller model, 
trusting that enough orders will be gen- 
erated to justify full production. 

Diplomate is a scaled-up extrapolation 
of the Communaute, 5/4th the size of 
the latter. Preliminary figures show that 
gross weight of the new version is 16,- 
940 lb. compared with 15,430 Ib. for 
the smaller Communaute. Diplomate, 
like the Communaute, will be powered 
by two Turbomeca Bastan turboprops 


of 1,000 ehp. each. 
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EXECUTIVE version of Diplomate has eight 





Aircraft will be offered essentially in 
the following three versions. 
e Executive: Eight passengers can be 
seated in comfortable armchair-tvpe 
seats with two working tables arranged 
forward. A 56-cu.-ft. compartment is 
located at the rear of the cabin and a 
355-cu.-ft. compartment is available for- 
ward. 
e Transport: In normal cabin configura- 
tion 21 passengers are seated in seven 
rows of double seats on one single 
on the other. It is possible to install an 
additional row of three forward, 
boosting total passenger capacity to 24. 
In the smaller Communaute version, 
total passenger capacity was 12 

Even with the 24-seat configuration, 


side 


seats 














PLAN VIEW of Dassault Communaute Al is superimposed 





lrawing of Douglas DC-3. 











two work tables. 


passenger seats 


» 2,000-cu mpartment is avail- 


able in th 1 rear. Aisle width is 
l ft. 4 in t spacing is 32 in. Height 
from rece to cabin ceiling is 
roughly There are eight Cara- 
velle-tvp¢ on each side of the 
cabin. 

e Cargo or mixed: Cabin space of 36,- 
000 cu. ft nts several all-cargo or 
cargo-passe1 rangements. 

Typical mission of the 
Diplomat e carried out in the 
following n I 

With 
crew, Dipl 
and cover: 
283 mph 
tion of flight 


ssengers plus two-man 
takes off at 16,800 Ib. 
mi. at block speed of 
41 min. Major por- 
hours—is carried out 
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FOR THE MINUTEMAN PROGRAM—An instrument cooling pack. FOR THE TITAN | PROGRAM—An air-conditioner which simultaneously heats and 
Delivers 25 ibs/min of air at 37°F, and 2.5 psig. for R & D testing. cools guidance control gear in nose cone and lox sections of the missile, while in the silo. 


FOR THE NAVY T-56 & T-58 ENGINES—A complete jet fuel control test stand. Supplies fuel flows up to6,500 FOR THE C-130-B AIRCRAFT—A simulator whic 
ibs/hr at 1,500 psig. Has controllable air-flow temperature range from —65 to +300°F, accurate to +1°F. can make 100 electrical circuit checks in minutes 


= Two facts you 


FOR THE TITAN Ii PROGRAM—A pumping and meter- FOR THE F-104—A pneumatic test stand. Simulates flight conditions to 
ing unit for transfer of propellant fuel and oxidizer. functionally check the plane's air-conditioning system during overhaul. 





SR Se CE 





or 


DR AN ADVANCED TURBOJET ENGINE—A new mobile starter system. Engages FOR AN ADVANCED FALCON MISSILE—An automatic liquid condi- 
ectly with engine’s gearbox. Offers a wide range of starting torques and speeds tioner. Cools or heats electron »mponents, during ground checkout. 


FOR THE AIR FORCE AND NAVY—A propeller syn- FOR TAC—A portable air-traffic control *‘tower’’. 
chronizer test stand for 2- and 4-engine aircraft. Houses operator, radio and weather equipment. 


R THE B-58—A test stand for functional check 
of the plane’s temperature-control components. 


now about this GSE 


If you are looking for one source, capable of supplying 
any type of aircraft and missile d support equip- 
ment—from the smallest pre: mponents to com- 
prehensive weapon support sys 


1. Hamilton Standard ground support equipment is 
the result of long, thorough experience in these basic 


technologies: 
e Hydraulics @ Materials Development 


@ Pneumatics @ Fuel Handling 


@ Packaging @ Structures 
e@ Electronics @ Systems Engineering 


2. All Hamilton Standard GSE is implemented 
through one of the most advanced management pro- 
cedure programs in the industry today. 


UNITED AIRCRAFT CORPORATION 


2 ARIICOL SUNDA DIVISION 


GROUND SUPPORT EQUIPMENT 


privately owned 


If you would like one of the 
velop and produce 


facilities in the nation to resear 
your GSE... 

Phone: Manager, Ground Support Equipment, Hamil- 
ton Standard, Windsor Locks, Connecticut; or write 
for illustrated brochure. 











he Avnet System 


created a new Concept of Readiness--5 years ago! 


The dots above represent Avnet’s stock of different types in 1 particular line of components 
(in this case, connectors). There are over 70,000 dots. Avnet’s assembly facilities enable them 
to supply over 70,000 different types of connectors in any quantities, to meet emergency and 
prototype requirements. This flexibility is what The Avnet System means by “Readiness” to 
fill an order. Any order 

Is this a new state of Readiness at Avnet? Did Avnet recently stock all their Centers? Did 
Avnet rush to set up Assembly Facilities for Bendix Connector Prototype Requirements? 
No! 

This state of Readiness at Avnet is 5 years old. 5 years ago Avnet foresaw today’s electronic 
requirements and began stocking in depth. Then assembly facilities were set up to maintain a 
stock in breadth. Depth Breadth Flexibility X 8 Service-Stocking Centers  On-the-spot 
quality control Thorough knowledge of assembly operations for prototype needs 5 years 
experience actually doing it = Readiness. It’s an old story at Avnet. 

And each new day brings more and more companies who want to benefit by Avnet’s unique, 
historic Readiness. Is your company among them? 


THE AVNET SYSTEM 
Men Methods / Materials / Management 
AVNET ELECTRONICS CORP. 


Avnet Service Centers and Stocking Facilities: Los Angeles, Cal. Sunnyvale, Cal. - Seattle, Wash. « Salt Lake City, Utah ~ Chicago, Ill. - Dayton, Ohio - Westbury, L. 1. + Burlington, Mass. 


= 
sig —< = oF * = a) Mail me information on the com- 
f 





ponents circled at left 


BABCOCK CONTROL SWITCK RHEEM GREMAR 
DIVISION SEMICONDUCTORS CONNECTORS 


SPERRY 
SEMICONDUCTORS RELAYS 


—<—- (3 § C— | | 2 |e | ae 


ROBERTSON SPLICE & SPRAGUE KING SUBMIN. HI-TEMP TIC PRECISION U.S. SEMCOR SANGAMO MICRODOT 
COMNECTOR CASES CAPACITORS CERAMIC CAPACITORS TRIMMERS SEMICONDUCTORS CAPACITORS CONNECTORS 


BENDIX SCINTILLA MECHANICAL 
CONNECTORS PRODUCTS 





RE 


ES Re a Se eee 


(Clip this bottom section to your let- 

. terhead, mail to The Avret System, 

bg Publications Section, 70 State Street, 
'e; AME) » Westbury, Long Island, N. Y. Your 

Se request will be expedited within 90 

AVNET AUTO. CONNECT- AVO MULTI- fwiDMEY DORLEC CON- SULLIVAN PRECISION | SERVO DESIGN AND a SE re 

OR AND CABLE TESTER RANGE METERS [STRUCTIONAL SYSTEM Tusts [MEASURING APPARATUS] TESTING EQUIPMENT 
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DIPLOMATE operating curves—seat cost/ 
mi., and aircraft cost/mi. 


at 20,000 ft. at 300 mph. cruise. 

Typical transport mission would be 
run off as follows: 

With 21 passengers plus two-man 
crew, Diplomate takes off at 16,800 Ib. 
gross and covers 404 mi. at block speed 
of 234 mph. in | hr. 46 min. Major 
portion of flight—1] hr. 05 min.—is flown 
at 20,000 ft. at 283 mph. cruise. Ex- 
ample includes 155 mi. diversion. 

Wing shape of the Diplomate is 
trapezoidal with a 12-deg. sweepback 
at 25% of the chord. Construction is 
entirely of metal. 

Fuselage cross-section is circular and 
is 7.3 ft. in diameter. Cabin access is 
through rear-located door on left-hand 


side. 
4.4 ft. 


Door opens upward within the 
cabin, is 4 ft. wide and headroom is 
On forward left-hand side an- 
other door opens upward externally pro- 





Dassault-Sud Diplomate 
SPECIFICATIONS 


(Preliminary) 

Wing span 
Nee 2008 5... 
Fuselage length 
Fuselage height 
Cabin 

Width 

Length 

Headroom 
Baggage compartment 

(21 passengers) 
Gross weight . 16,940 Ib. 
Beaty WON bios. ae 9,300 Ib. 
Wing loading .. peat oe 
Power loading 16.8 Ib./hp. 
Powerplant: 

Two Bastans of 1,000 ehp. each. 
Propeller: 

Two Ratier three-bladed props. 


- eves 380 sq. ft. 


20.2 ft. 


150 cu. ft. 
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viding a 2.15 x 3.7 ft. 
structural 


surized fuselage has classic 
pattern. It is made up of frames and 
stringers having a tight riveting pattern. 

Tail unit follows Dassault Mvstere 
fighter design. Complete unit consists 
of single fin, rudder and stabilizer. Fin 
has symmetrical profile and 45-deg. 
sweepback. 

Landing gear is tricycle tvpe, main 
gear being equipped with dual wheels. 
All five wheels are identical. Main 
wheels retract into engine nacelles, nose 
wheel into forward fuselage. 

Production planning, assuming a 
favorable government decision, calls for 
the first Diplomate prototype to fly in 
l'ebruary, 1962, and the second the fol- 
lowing May. Production aircraft would 
start rolling out late in 1962, with de- 
liveries being made in January, 1963 
Sud Aviation would take on about 80% 
of the work. Current thinking is that 
a monthly production rate of eight 
would be sought. 


PRIVATE LINES 





New intermediate altitude acronau- 
tical charts designed to facilitate flight 
planning and flight operations for pilots 
operating in the new intermediate air- 
way system, which became effective Apr. 





leased by the U. S. 
Commerce. The new 
formation pertinent only 
trument navigation at 
4,500 to 24,000 ft. They 
include for showing a low 
altitud« t-line layout” for pilots 
transition iltitudes below 14,500 
ft. Chart price information may 
be obtain m the Coast and Geo- 
detic Sut Washington 25, D. C. 


6, 1961 
Department 
charts dep 
to en 
altitudes ft 


Hiller Aircraft Corp. has received or- 
ders for | E helicopters. Five will 
go to Okan Helicopters, Ltd., Van- 
B for use in exploration, 

Province of Buenos 
, for agricultural spray 

missions. 


couver, 
and five 
Aires, Arg 


work and ¢ 


February shipments of U.S. business 
utility raft totaled 531 units 
factory billing value of 
irking a reduction over 

s of 654 units valued 
at $12,253 February 1961 ship- 
ments sh narked decline from 
the same month last vear when the 808 
aircraft, ; a total factory billing 
value of $15,464,000 were delivered. 
Shipment he first two months of 
1961 total inits having a billing 
value of $2 3,000 compared with 
1,512 unit period of 1960 hav- 
ing total b ilue of $28,443,000. 


and 
having a g 
$10,910, 

January’s « 





PROBLEMATICAL RECREATIONS 63 





Three men are blindfolded in a mirrorless room 

he may or may not be given a mark on his f 
instructed that when the blindfolds are removed 
his hand if he sees one or more marked forehea 


Each is told that 
rrehead, and is 
each is to raise 
is, and to lower 


his hand when he rationally concludes whether his own forehead 
is or is not marked. Unknown to the participants, all foreheads 


are actually marked. The blindfolds are removed 


and all hands 


are instantly raised. One of the men shortly lowers his hand. By 


what logical process does he know he is marked? 
—American Math 


matical Monthly 


Recreationers, gather ‘round. If you are enjoying the series, you 
might like to know that compilations of past puzzles are available 


in nicely illustrated booklets. You may have a copy 


for the asking. 


Ask: Problematical Recreations Department, Litton Industries, 


Beverly Hills, California. 


ANSWER TO LAST WEEK’S PROBLEM: 764,488. 

















LITTON INDUSTRIES 
Beverly Hills, California 





Skybolt launching pad. 


Any piece of sky can be the launching pad for Skybolt air launched ballistic missile. This radically new 
deterrent weapon is designed to have global mobility. It will be carried, and launched in flight, by the USAF 
B-52, or RAF Vulcan. When it becomes operational, four Skybolts may be launched from the same B-52 to 


strike multiple targets up to 1000 miles away. The very existence of ie a? RT 4G & ics 


such a flexible retaliatory force will be a formidable deterrent. 
A DIVISION OF 


The stellar-monitored inertial guidance system for the USAF- Re 0 RTH Ty) 5 


Douglas Skybolt is being developed and built by Nortronics. 








NATO F-104 


By Barry Tully 


New York—Photo reconnaissance sys- 
tem for North Atlantic Treaty Organ- 
ization tactical aircraft, designed for ine 
stallation in the external fuel tanks of 
the Republic F-84F, will be modified 
for a fuselage installation on NATO 
Lockheed F-104 fighters. 

Severe space limitations of the fuel 
tank led to the KS-65A photo system 
employing 70 mm. format cameras 
with a fast (1/4,000 sec.) shutter 
speed. 

Development of the compact photo- 
graphic system stemmed from the need 
for an aerial reconnaissance package for 
the F-84F. To provide this photo 
reconnaissance capability without ex- 
tensive modifications to the aircraft, the 
fuel tank system was developed. J. A. 
Maurer, Inc., Long Island City, N. Y. 
developed a camera system with the 
Air Force, which incorporates four 70 
mm. roll film cameras. 

Occupying the front of one external 
fuel tank, the camera system reduces 
fuel tank capacity by 25%. The in- 
stallation hampers aircraft performance 
only in that range is reduced slightly 
and, of course, the fuel tanks must be 
retained. Additionally, the system is 
designed for operation by pilots with- 
out extensive photo school training and 
has simplified cockpit controls. 

Flight tests of the KS-65A camera 
system, installed in the right external 
fuel tank of an Air Force F-84F, were 
conducted last December at Brookley 
AFB, Mobile, Ala. Included in the 
flight test were some maximum speed 
runs flown at an absolute altitude of 
100 ft. and at a speed of 585 kt. Higher 
runs were made up to an altitude of 
30,000 ft. 

The F-84F external tank camera in- 
stallation utilizes four of the 70 mm. 
film cameras in a left oblique, night 
oblique and two split vertical configura- 
tion. Interchangeable lenses may be 
fitted with focal lengths of 1.5-in., 
3-in., and 6-in. Camera weight varies 
slightly with the lens fitted, however, 
it is about 8 Ib. 

A focal plane shutter is employed 
which may be manually set prior to 
flight for 1/500, 1/1,000, 1/2,000 or 
1/4,000 sec. shutter speed. The auto- 
matic exposure contro] system consists 
of a 605-L Clarex cell light sensing ele- 
ment and a computer unit with a sensor 
amplifier, feed-back potentiometer am- 
plifier and the associated comparison 
and motor drive circuits. Iris opening 
range is from f/2.8 to f/16. The auto- 
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EQUIPMENT 
to Use Compact Photo Unit 


BROOKLEY AFB, ALA. is photographed (top) from an F-84F at 6,000 ft. flying at 450 kt. 
Split vertica! photo was taken by a KS-65A camera system at shutter setting of 1/4,000, 5 
frames per sec., 38 mm. lens. Building (bottom) was photographed by the 70 mm. format 
system with identical shutter setting from an F-84F at 585 kt. at 100 ft. absolute altitude. 








ia 
: 
£ 
N . j 
3 
eo ° * 
+ ~ j 
. ay 
~ Li > z 
eet i 
dee z 
; t 
eee 5 
~ +3 i 
~, > é 
ai js i 








Sonobuoy picks up ocean’s noises— 
including the sound of 

marine life, waves and surface 
ships—which may mask 

the signal of a distant sub 





\ a ‘ 
< ~ 
ies 
— 
«Sb 
\ 
. 
us ® 
N 
QR 
™ 
: R -= 
> 
: 
t 
"~ 
5* 
= 
: - 
we 
» 8 








Ree 
sates 
“ee ee” 


BOE os SE tt 


In ASW aircraft, new signal 
processing equipment will 
extract sub’s signal out of the 
noise 








Sifting sounds 
from the sea 


Lockheed Electronics signa! processing 


equipment to aid airborne sub-hunters 


Detecting sound from a distant submarine out of the 
noise of the sea is as tough as hearing a bumblebee 
above the roar of a jet engine. The sub can lurk 
within range of a listening sonobuoy, yet still not be 
discovered by the ASW aircraft. The general noise 
level of the restless sea— the motion of waves, the 
rumble of ships or the squeal of porpoises, for in- 
stance —may mask the faint target signal 


To lift the target signal out of the noise, Lockheed 
Electronics is developing airborne detection and lo- 
cating equipment utilizing advanc gnal processing 
techniques. These techniques hinge on modern in- 
formation theory and noise theory—disciplines em- 
ployed in optimizing the design of filters, detectors, 
time integrators and computers to gain improved 
signal-to-noise ratios. 

Lockheed Aircraft, LEC’s pare mpany, has a 
notable record of achievement ASW systems. 
These capabilities are now augmented by the talents 
of Lockheed Electronics, applied to underseas war- 


fare components and systems. 


MINDING THE FUTURE 


LOCKHEED 
ELECTRONICS 


COMPANY 


Piainfield, New Jersey 





'® REPORT 


PRECISION SIZE 5 MOTORS 
NOW AVAILABLE FROM STOCK 


Available for immediate delivery, these miniaturized Bendix® motors 


(type number CK 1066-40-A1) are designed for applications where 
space and weight requirements are at a minimum. So small that four 
can be packaged in a square inch, these motors are ideally suited for 
missile instrumentation and similar miniaturized applications. The 
motor has a tapered shaft; however, units may be obtained with other 
type shafts and with center tapped control windings. 


TYPICAL MOTOR AVERAGE PERFORMANCE CURVES 


- «260 = 184,54+-5183.5 ohms 
- -260 = 184,5+3183.5 ohms 


Te Per ae 


We PUNE sa data os orcas 22 0.138 oz.-in. 
9900 


Torque-to-inertia Ratio...... 44,400 rad /sec* 
(Stall Acceleration} 


| 
| 
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eeicseG inc awe TOMQUE iM OUNCE WOHES 


For information on these motors— 
or similar motors in sizes 8, 10, 11, 15, 
20, and 28—write: 


Eclipse-Pioneer Division IRy.47% 
Teterboro, N. J. 


District Offices: Burbank, and Son Francisco, Calif.; Seattle, Wash.; Dayton, Ohio; ond Washington, D. C. 
Export Sales & Service: Bendix International, 205 E. ‘the St., New York 17, N. ¥. 


matic exposure control requires special 
iris diaphragms with identical linearity 
characteristics and the same angular 
rotation stop-to-stop. 

The detachable film magazine may 
be loaded with 15, 50 or 100 ft. of per- 
forated roll film. Cycling rate is 5.5 
cps. The 70 mm. film produces a 
24 x 24 in. negative. 

The KS-65A system, operating from 
28 y.d.c., has a temperature range from 
—65 to +160F and can function 
through an aircraft acceleration of 8g 
in any direction. Contracts for the 
F-84F camera system, which is being 
supplied to N. ATO under the Mutual 
Assistance Program, total about $1.5 
million. 

The NATO F-104 photo reconnais- 
sance system will utilize three 70 mm. 
cameras in a tri-met configuration, two 
split vertical and one vertical camera 
with different lenses. The photo sys- 
tem is designed to be “plugged into” an 
empty spent ammunition compartment 
on the aircraft. Thus, to convert the 
fighter for photo reconnaissance pur- 
poses, the guns are removed and the 
camera package installed. Maurer ex- 
pects unit volume of the F-104 system 
to reach 500 and dollar volume to 
total $5 million. In the domestic mili- 
tary market, Maurer is designing uses 
for its 70 mm. format cameras in the 
photo pods proposed for the Republic 
F-105D fighter-bomber. 








Titan Tracking Flasher 


Beacon to facilitate photographic tracking 
of the Martin Titan missile emits 22-million 
candlepower flashes. The flasher, reportedly 
twice as brilliant as other tracking lights, 
has flown on the Feb. 10, Titan J shot (AW 
Feb. 20, p. 29) and on later Titan firings. 
The flasher beacon is produced by Friez 
Instruments Division of Bendix Corp., 
Baltimore, Md. 
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FINANCIAL 


Department of Defense Releases 


Top Military R&D Contractors 





Washington — Following continues 
the listing of top contractors listed 
according to net value of military prime 
contract awards for experimental, de- 
velopmental, test and research activities. 
First portion of Department of Defense 
1960 research and development awards 
appeared in the Apr. 10 issue of Avia- 


TION WEEK, p. 99. 


Listing is a breakdown of companies, 
governmental agencies and nonprofit in- 


stitutions by rank. 


RANK COMPANY 


Telephonies Corp. 


Firestone Tire & 
Rubber Co. 
Farrand Optical 

Co., Ine. 
Dunlap & 
Associates 
Hewlett-Packard 
Co. 


Kellett Aircraft 
Corp. 

Grand Central 
Rocket Co 
Teague (Walter 

Dorwin) 
Associates 
Epsco, Inc. 
Bermite Powder 
Co. 


Textron, Inc 

American Science 
& Engineering, 
Inc 

Itek Corp 

Barnes & 
Reinecke, Inc. 

Narmco Indus- 
tries, Inc. 


Harris-Intertype 
Corp 

Allegheny Ludlum 
Steel Corp 

Feedback Con- 
trols, Inc 

Ls boratory for 
Electronics 

Nuclear Corp. of 
America, Inc. 


Beechcraft Re- 
search & Devel- 
opment, Ine. 

Whirlpool Corp. 


Sangamo Electric 
Co. 

Servonics, Inc. 

Solar Aircraft Co 


Geophysics Corp. 
of America 

Edgerton, 
Germeshausen 
& Grier, Inc. 

Computer Sys- 
tems, Inc. 

Jered Industries, 
Ine. 

Manson Labora- 
tories, Inc. 
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LOCATION DOLLARS 
(thousands) 


Huntington 
N. Y 
Akron, Ohio 


New York 
N. Y 
Stamford, 
Conn. 
Palo Alto, Cal. 


Willow Grove, 
Pa 
Redlands, Cal. 


New York, 
N.Y. 


Anaheim, Cal. 
Saugus, Cal. 


Belmont, Cal. 
Cambridge, 
Mass. 


Boston, Mass. 
Chicago, II. 


San Diego, 
Cal 


Cleveland, 
Ohio 
Pittsburgh, 

Pa 


Natick, Mass. 
Boston, Mass. 


Denville, N. J. 


Boulder, Colo. 


Saint Joseph, 
Mich. 
Springfield, Ill. 


Alexandria, Va. 
San Diego, Cal. 


Boston, Mass. 


Boston, Mass. 


Monmouth, 
N. J. 

Hazel Park, 
Mich. 

Stamford, 
Conn. 
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261., 


298. 
299. 


300. 


Research, Inc. 


Winzen Research, 
Inc. 

Bliss (E. W.) Co. 

Rucker Manu- 
facturing Co. 

Fluidyne Engi- 
neering Corp. 


American 
M.A.R.C., Ine 
Dupont (E. I.) De 
Nemours & Co. 
Benrus Watch 
Co. 
Dayton Electronic 
Products Co. 
Flightex Fabrics, 
Ine 


Packard-Bell 
Computer Corp 

Isotopes, Ine 

Servo Corp. of 
America 

Alloyd Research 
Corp. 

Treadwell (M. H.) 
Co., Ine. 


Parsons 
(Ralph M.) Co 

Tung-Sol Electric, 
Ine 

General Atronics 
Corp 

Air Reduction 
Co., Ine 

Servomechanisms, 
Inc 


Space Electronics 
Corp 

Continental Elec- 
troindustries 

Mallory (P. R.) 
and Co 

Continental Elec- 
tronics Manu- 
facturing Co 

American Motors 
Corp. 


Ace Engineering 
& Machine Co 

Benson-Lehner 
Corp 

Electronic Corp 


Computer Control 
Co., Ine. 

Excelco Develop- 
ments, Inc 


Booz-Allen Ap- 
plied Research, 
Ine 

Sanders and 
Thomas, Ine. 

Electric Storage 
Battery Co. 

Eagle-Picher Co. 

N. T. W. Corp. 


Cefalo (A.) & Sons 

Bulova Watch 
Co., Ine. 

Arnoux Corp. 


Broadview Re- 
search Corp. 
Cooper Develop- 
ment Corp 


Minneapolis, 
Minn 
Minneapolis, 
Minn 
Canton, Ohio 
Oakland, Cal. 


Minneapolis, 
Minn 


Inglewood, 
Cal 
Wilmington, 
Del. 
Waterbury, 
Conn 
Dayton, Ohio 


Cambridge, 
Mass 


Los Angeles, 
Cal 


Westwood N. J. 


Hicksville 
N. Y 
Cambridge 
Mass 
New York 
N.Y 


Pasadena, Cal. 
Newark, N. J. 


Bala-Cy nwyd, 
Pa 

New York 
N. Y 

Hawthorne, 
Cal 


Glendale, Cal. 
West Germany 


Indianapolis, 
Ind 
Dallas, Tex 


Detroit, Mich. 


Huntingdon 
Valley, Pa. 

Los Angeles, 
Cal 

Cambridge, 


Silver Creek, 
N.Y 


Fairborn, 
Ohio 


Pottstown, Pa 


Philadelphia, 
Pa 

Joplin, Mo 

Los Angeles, 
Cal 


Squanto, Mass. 


Woodside, 
a a 
Los Angeles, 
Cal. 
Burlingame, 
Cal 
Monrovia, Cal 


AUTOSYN® SYNCHROS 


Dependable in miniaturizing 


control circuitry 


These Bendix® size 5 Autosyn 
synchros are well suited to the 
needs of missile instrumentation 
and similar applications requiring 
miniaturization and t redue- 
tion. Typical chara ics are 
listed below. For additional infor- 
mation, including comprehensive 
data on transmitter, control trans- 
former, and differential character- 
istics, write today. 
TYPICAL 

OUTLINE 


.040 








a 














TYPICAL CHARACTERISTICS 


Operating temperature range. — 55°C. to 95°C. 
Rotor moment of inertia. . 
Weight 
Accuracy 
Available as transmitter, control 
ransformer and differential, 


Manufacturers of 


GYROS + ROTATING COMPONENTS 
RADAR DEVICES «+ INSTRUMENTATION 
PACKAGED COMPONENTS 


Eclipse-Pioneer Division 


Teterboro, N, J, 





OBJECTIVE: 





TANTALYTIC’ CAPACITORS 
99.999% PERFECT 


L. W. Foster, Manager of General Electric’s Tantalytic Capacitor High Reliability Program, 
discusses a new unique data-system approach to achieve .001% failure rate per 1000 hours 


December of this year will mark the successful completion of General 
Electric’s continuing program to achieve a Tantalytic capacitor failure 
rate of .001% per 1000 hours under specified test conditions. This 
achievement will stand out in contrast to numerous reliability claims 
because of the unique approach used to attain it, and the immense test 
sample used to prove it. 


G.E.’s unique program recognizes limitations of “reliability testing” 
—emphasizes instead that reliability must be built-in! To build it in is 
to uncover all critical variables. G.E.’s Integrated Reliability Data 
System does this with its complex of minds and computers that weigh 
every factor from incoming material test to field performance. 


Once all variables are isolated, corrective action eliminates weak- 
nesses. Action is often drastic, and costly: a new chemical process 

. designing a new sealing machine .. . or adding a new QC check 
at a key stage. This is the price of reliability. 


AC and DC Matrix Test Programs then call for testing hundreds 
of thousands of capacitors under various temperature and voltage 
combinations—some for as long as three years. 


And the cycle repeats: more corrective action, more feedback, more 
testing and a lower failure rate, with correspondingly higher confidence 
Jevels—the payoff of capacitor reliability for critical circuits. For data 
and specific proposals on our foil and solid Tantalytic capacitor pro- 
grams, contact your G-E Sales Engineer. Or, write High Reliability 
Program Manager, General Electric Co., Irmo, S. C. 430-01 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


* Registered Trade-mark of General Electric Company. 
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Lavoie Labora- 
tories, Inc 
U.S Borax Re- 
search Corn 
Microwave Asso- 
ciates, Inc 
Kollsman Instru- 
ment Corp. 
Audiger, Inc. 


Sanborn Co 

Steinthal (M.) & 
Co 

Kellogg (M. W.) 
Co 

Chicago Aerial 
Industries 

Climax Moly- 
bdenum Co 

Marks Polarized 
Corp 

Siegler Corp 
(The) 

Applied Research, 
Ine 

Sparton Corp. 

Washington 
Technological 
Associates 


Arde-Portland, 
Ine 

Polytechnic Engi- 
neering Co 

Varo Manufactur- 
ing Co., Ine 

Eureka Williams 

Raven Industries, 


Bjorksten Re- 
search Lab. 
Frebank Co 
Barkley and 
Dexter Labora- 
tories, Inc 
Cosmodyne Corp 
Systems Research 
Laboratories 


Pioneer Engineer- 
ing & Manufac- 
turing Co. 

Houston Fearless 
Corp. 

Royal Industries, 
Ine 

Goodrich-High 
Voltage Astro- 
nauties, Inc. 

Warner and 
Swasey Co 


Revere Copper & 
Brass, Inc. 
Radiophone Co 
Technical Appli- 
ance Corp. 
Psychological Re- 
search Associates 
Reynolds Metals 


United States In- 
dustries, Inc 
Technology Inc. 
Brush Beryllium 

Co 
Electronic Asso- 
ciates, Inc. 
National Engi- 
neering & 
Science Co. 
PRD Elec- 
tronics, Ine. 
Elgin National 
Watch Co. 
Ling-Altee Elec- 
tronics, Inc. 
McLaughlin Re- 
search Corp. 
Melabs 
A. R. T. Elec- 
tronics, Inc. 
Industrial Acous- 
tics Co., Inc. 
Owens-Corning 
Fiberglas Corp. 
Raymond Engi- 
neering Labora- 
tory, Inc. 
Dikewood Corp. 
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Morganville 
Anaheim, Cal. 


Burlington, 
Mass 
Elmhurst 
N. ¥ 
Paterson N. J. 


Waltham, Mass. 
New York, 
N. ¥ 
Jersey City, 
N. J 
Melrose Park, 
mM 
Detroit, Mich. 


Whitestone 
1 Y 
Pasadena, Cal. 


Port Washing- 
ton, N. Y 
Jackson, Mich. 
Rockville, Md. 


Portland, Me. 


Silver Spring, 
Md 
Garland, Tex 


Bloomington, TL 


Sioux Falls 
s. D 


Madison, Wis 


Glendale, Cal 
Fitchburg, 
Mass 


Hawthorne, Cal. 
Dayton, Ohio 


Detroit, Mich. 


Los Angeles, 
Cal 
Alhambra, Cal. 


Burlington, 
Mass. 


New York, 

N.Y 
Brooklyn 

N.Y 
Monrovia, Cal. 
Sherburne 

N. ¥ 
Arlington, Va. 
Richmond, Va. 
Goleta, Cal. 


Dayton, Ohio 

Cleveland, 
Ohio 

Long Branch, 


Pasadena, Cal. 


Brooklyn, 

N. Y 
Elgin, Il 
Anaheim, Cal. 


New York, 
nm. T 
Palo Alto, Cal. 
Little Rock, 
Ark. 
New York, 
N.Y 
Toledo, Ohio 


Middletown, 
Conn. 


Albuquerque, 
N. M. 
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Nuclear Develop- 
ment Corp. of 
America 

Precision Instru- 
ment Co. 

Anderson Green- 
wood & Co. 

Stewart-Warner 
Corp. 

Otis Rlevator Co 


MSA Research 
Corp. 

Flight Sciences 
Laboratories, 
Ine 

Bald win-Lima- 
Hamilton Corp. 

Vickers, Inc 

Western Gear 
Corp 


Cohu Electronics 
Ine. 

Aircraft Radio 
Corp. 

FWD Corp. 


Electro Mechani- 
cal Research, 
Ine 

Chesapeake In- 
strument Corp. 


Catalyst Research 
Corp. 

Doak Aircraft Co. 

Robertshaw-Ful- 
ton Controls Co 

Van Zelm Associ- 
ates Inc 

Teletype Corp. 


Radio Receptor 
Co., Ine. 
Computer Equip- 
ment Corp 
Wilson, Nuttal, 
Raimond Engi- 
neers, Inc 
Engelhard Indus- 
tries, Inc 
Telemetering 


Corp. of America 


Electronic Engi- 
neering Co. of 
California 

American Chain 
& Cable Co 


Zenith Radio Corp 


Smith (A. 0.) 
Corp. 

Smyth Research 
Associates 


Oxford Corp 


Horizons, Ine 
Commercial Engi- 
neering Corp 
Wah Chang Corp. 


Documentation, 
Ine. 


Carborundum Co. 


Imperial Chemical 
Industries 
Progressive 
WelderSalesCo. 
De Laval Steam 
Turbine Co. 
Miller Metal 
Products, Ine. 


Systems Tech- 
nology, Ine. 

Ingraham Co., 
The 

Yardney Electric 
Corp. 

Renner, Ine. 


Emerson (J. H.) 


Smith Electronics, 
Inc. 

Labko Scientific, 
Ine. 

Electro-Pulse 

Geo-Science, Inc. 


United Research, 


White Plains, 
IY 


San Carlos 
Cal 

Houston, Tex. 

Chicago Il 


Brooklyn, N.Y 


Callery, Pa 


Buffalo, N. Y. 


Philadel phia, 


Pa 


Saint Louis, Mo. 


Lynwood, Cal 


San Diego, Cal. 
Boonton, N. J 


Clintonville, 
Wis 
Sarasota, Fla. 


Shadyside, Md. 


Baltimore 

Md 
Torrance, Cal. 
Anaheim, Cal. 


Baltimore 
Md 
Chicago, IL 


Westbury, 
N. Y 
Los Angeles, 
Cal 
Chestertown, 


Md 
Newark, N. J. 


Sepulveda, 
Cal 


Santa Ana, Cal. 


Wilkes Barre, 
Pa 

Chicago, Il. 

Milwaukee, 
Wis 

San Diego, 
Cal 


Williamsville, 
N. Y 

Cleveland, Ohio 

Houston, Tex. 


New York, 
N.Y 

Washington, 
D.C 


Niagara Falls, 
N. ¥ 


Scotland 
Pontiac, Mich. 
Trenton, N. J. 


Baltimore, 
Md 


Inglewood, 


Cal. 
Bristol, Conn. 


New York, 
N. ¥ 

Philadelphia, 
Pa 

Cambridge 


Brecksville, 
Ohio 

Stillwater, 
Okla. 

Los Angeles 

Alamogordo, 
N. | 

Cambridge 





TMI 
QUALITY* 
Ex PER|ENCE 








MI pattern of produc: 
rawing stainless steel and 
alloy tubing . . . has had one important 
ingredient in every working and thinking 
assignment: *emphasis on the best quality 
appropriate for the tubing application. 
Top level specifications kept us hot on the 
trail of improved methods at TMI to pro- 
duce tubing products worthy of our quality 
goals . . .and we developed a valuable by- 
product in the bargain. This QUALITY 
ability was such a habit at TMI that com- 
mercial orders benefited greatly. 


For 20 yea 


Customers say: “TMI tubing speeds 
assemblies, improves appearances, gives 
our products a performance boost. Good!” 





THIOKOL PLANNING POWER AND MANAGERIAL 


NUCLEAR ENGINES 


RELIABILITY IN THESE CHEMICAL PROPULSION SYSTEMS PAVES THE WAY FOR 


XLR99 MINUTEMAN 

Man-rated rocket engine for X-15. Pilot-safe, World's largest solid rocket motor, reliability 
throttleable, liquid propelled...now carrying proven in 8 silo launches and full scale flight 
man to the fringes of outer space. ; 








FOLLOW-THROUGH CAN DELIVER 


for SPACE FLIGHT 
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The current state of the art in rocket propul- 
sion presents a sound foundation for de- 
velopment of safe, reliable nuclear engines 
... powerplants needed in ultimate space 
exploration through manned flight. 


Thiokol’s contributions to propulsion prog- 


ress are many and significant. 


Performance of Thiokol systems in test and 
flight establishes the company s own position 
of technological leadership. The record un- 
derscores capability to manage and direct 
widely diversified industrial technologies to 
deliver the goods at minimum cost in time 


and dollars. 


Successes of Minuteman, XLR99, Nike Zeus, 
Pershing and other missiles reflect major 
scientific and engineering breakthroughs for 
which Thiokol is responsible directly, or 


through its chosen sub-contractors. Break- 
throughs in engine design, fuel configura- 


tion, new materials, and production methods 
achieved at Thiokol are milestones in 
rocketry s development 

Now, with TALANT, Thiokol is ready and 
able to meet the next challenge in man’s con- 
quest of space—nuclear rocket propulsion. 


Nuclear Development Center 


THIOKOL 


CHEMICAL CORPORATION 
Rockets Operations Center, Ogden, Utah 
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SILICONE NEWS from Dow Corning 


Photo courtesy Fairchild Engine & Airplane Corporation 


Seals Where Others Failed 


Fairchild recently supplied several 
F-27B’s to Northern Consolidated Air- 
lines, which serves Alaska and Can- 
ada. Trouble started when tempera- 
tures dropped below —50F. Seals 
caused doors to stick closed. After 
the doors were opened, seals were so 
hard the doors couldn’t be closed. 


Write to 
Dept. 1016a for 


information 


Silastic®, the Dow Corning silicone 
rubber, was used to replace the seals 
for the large cargo and passenger 
doors. Results: no sticking closed, 
no jamming open . . . Silastic main- 
tains a positive seal at all altitudes 
despite the wide variations in tem- 
peratures encountered. 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 





(more ira - te) 
Mme a EY @ 


A MINIATURE VALVE 
WITH OVERCENTER, 
SNAP-ACTION OPERATOR 


BASIC MODEL 
316F1 
Shown 1 Size 


@ Instantaneous Response with no In- 
termediate Position 
@ Full-speed Action Regardless of Oner- 


ating Force 

@ Dimensions: Small as 5%” x 1%” x 
134” 

@ Weight: As light as 2 oz. 

@ For Pressure or Vacuum Service 


Standard Micro Valve is a 3-way, 2-position 
valve and may be adapted easily for 2-way 


MANIFOLD ASSEMBLY 


shut-off service. Also available — 4-way com- 


bination valves; single and double solenoid 
operated valves; single diaphragm operated 
valves; with male or female connections. All 
valves may be manifolded. 


For Additional 
Information 
Write For 

Bulletin MV-459 








New Offerings 


Faradyne Electronics Corp., Belle- 
ville, N. J., organized in June, 1958, 
to engage in the manufacture and dis- 
tribution of high reliability materials 
and basic electronic components, in- 
cluding dielectric and electrolytic ca- 
pacitors and precision tungsten wire 
forms. Offering is $1,500,000 of 6% 
convertible subordinated debentures, for 
public sale at 100% of principal 
amount; due date of the debentures, 
names of underwriters, and underwrit- 
ing terms to be supplied by amend- 
ment. 


Nytronics, Inc., Berkeley Heights, 
N. J., engaged in the development, 
design, production and sale of custom- 
made and standardized electronic com- 
ponents for use in communications 
equipment, missiles, commercial com- 
puters, servos, commercial radio and 
television, data handling, navigational, 
and industrial control equipment. Of- 
fering is 100,000 shares of capital stock, 
for public sale on an all or none best 
efforts basis; offering price and under- 
writing terms to be supplied by amend- 
ment. Of the proceeds, $200,000 will 
be used for the purchase of raw ma- 
terials and cost of labor to manufacture 
increased inventory of standardized 


product lines to facilitate shipment 


from stock; $35,000 for procurement 
of test equipment used in connection 
with standardization of product lines; 
$50,000 for acquisition of production 
machinery; the balance for working 
capital. 


Packard Instrument Co., Inc., Lvons, 
Ill., engaged in the development, manu- 
facture and sale of scientific instru- 
ments; principal products are electronic 
instruments for the detection and 
measurement of radioactivity which are 
used primarily in research laboratories 
doing tracer studies with radioactive 
isotopes. Offering is 100,000 shares of 
common stock, for public sale on an 
all or none basis; offering price and 
underwriting terms to be supplied by 
amendment. Offering includes an addhi- 
tional 10,000 shares to be offered by 
the company to its employes at the 
public offering price less the under- 
writing discount. Of the proceeds, 
$325,000 will be applied to the pay- 
ment of outstanding notes payable to 
banks; the balance will be used (1) to 
expand and intensify research and de- 
velopment activities, (2) to provide 
additional working capital, and (3) for 
other corporate purposes, including the 
acquisition or construction of an office 
and factory building to consolidate 
operations now carried on in three 
locations. 
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Danish Accident Investigation Report—Part II: 





Caravelle Crash Cause Remains Uncertain 


This is the conclusion of a two-part report 
on the crash of a Scandinavian Airlines Sys- 
tem Caravelle jet transport at Esenboga Air- 
port, Ankara, Turkey, on Jan. 19, 1960. The 
first installment, which appeared in Avia- 
TION Week, April 17, p. 141, related how 
the Caravelle, en route from Copenhagen to 
Cairo, had taken off from Istanbul and pro- 
ceeded to the next intermediate stop which 
was Ankara. Two minutes before the air- 
craft crashed at Ankara, it had reported being 
inbound at an altitude of 6,500 ft., descend- 
ing. Until that point the flight appeared to 
have been of a routine character 


The descent from 17,000 ft. is of special 
interest here. Due to traffic circumstances, 
the descent was delayed but it can be 
ascertained that the rate of descent down 
to 12,000 ft. has not been very high. At 
the last named altitude the aircraft flew 
level for a short time (1-2 minutes) while 
waiting for further clearance to descend. 
After such clearance was received, a rapid 
descent was commenced. ‘The time from 
the start of this descent until the aircraft 
crashed was with great probability between 
3.5 and 5 min. The altitude loss of 8,500 
ft. gives the rates of descent averaging re 
spectively 2,600 and 1,700 feet per minute 
which means that if the time needed for 
start and break-off of the descent are taken 
into consideration, the aircraft must at 
times have descended 3,000 to 5,000 feet 
per minute. ‘Tests have shown that even 
if one calculates with 3.5 min., it is possible 
to perform such a descent without exceed- 
ing limit speeds for certain configurations 


(landing gear down, etc.), but that descent 


with a “clean aircraft’? would produce a 
speed close to the limit of 300 kt 

Based on tests performed, the most likely 
descent and approach path have been estab 
lished. It is possible to state with great 
probability that there has been no major 
divergence from this approach path. ‘The 
tests have shown that if the landing gear or 
the speed brakes were extended at some 
other time than assumed, it would result 
in almost the same flight path but with a 
different speed. A report on flight tests 
carried out at Sud Aviation shows the loss 
of altitude during pull-up from the steep 
descent and the values show that this could 
not have been the cause of the loss of the 
1,100 ft. concerned. Considering the cal 
culated speed of the aircraft at the time of 
the crash, it can also be stated with great 
probability that a pull-up from the descent 
was not the direct cause of the crash 


Altimeter Reading 

Of the three altimeters in OY-KRB, two 
were of the old type with three pointers, 
and one was of the new drum-type¢ The 
latter was the main altimeter for the cap 
tain. Since the face of this instrument 1s 
new, the possibility of a misreading of 1,000 
ft. cannot be precluded since the actual 
experience in reading it must be said to have 
been limited at the time of the accident 

The vertical speed indicator in the Cara 
velle has a range of + 6,000 ft./min. as 
compared to + 2,000 ft./min. in instru 
ments normally used in propeller aircraft 
A pointer deflection for a given rate of 
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Grumman Builds VTOL Simulator 
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Simulator for acquainting pilots with WTOL flight characteristics during takeoff and landing phases has been developed by Grumman Air- 
craft Engineering Co. Now being used in basic VTOL research under Navy Bureau of Weapons sponsorship, the simulator projects 
an image of a runway on a translucent screen in front of a cockpit mockup and changes the size and displacement of the image in 
accord with control movements in the cockpit. Image changes are actual responses to commands from an analog computer into which 
aircraft performance equations are programed. Scale for movements of elements in the projector to apparent flight condition change is 
1,200-1. For example a } in. displacement of the light source in the projector produces an apparent altitude change of 300 ft. Six impor- 
tant conditions of VTOL flight can be simulated with the projector: altitudes from 6 to 300 ft., yaw 40 deg. from the axis of the runway, 
side displacement, 150 ft. from the centerline of the runway, velocity towards the runway of plus or minus 100 kt. and lateral and vertical 
velocities of plus or minus 20 fps. In operation the cockpit mockup is coupled to a pitch and roll platform so that these motions are also 
synchronized with control movements in the cockpit. Pitch and roll representation is viewed with reference to a horizon line on the screen. 
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MACE CAPABILITIES AND ACCURACY-A TOUGH INERTIAL GUIDANCE 


JOB ACHIEVED BY AC! Try as they might, enemy radar eyes would have a tough time 


finding and tracking the Air Force Mace. Built to fly undetected by typical radar screens, the 
Mace twists and dodges its way to the target —unerringly! The reason: AChiever Inertial Guidance 
by AC ... the most accurate and reliable means of delivering Mace to its target despite a con- 
stantly shifting flight path, low altitude winds or changing terrain. The Mace guidance package 
is the result of precise design and development, endless testing and careful production . . . another 
example of AC’s way of doing business. 

If you are interested in working on advanced systems like the Mace, and if you have a BS, MS 
or PhD in EE, ME, Physics or Math, please contact Mr. G. F. Raasch, Director of Scientific 
and Professional Employment, 7929 South Howell, Milwaukee 1, Wisconsin. 


AC SPARK PLUG 3 THE ELECTRONICS DIVISION OF GENERAL MOTORS 


Inertial Guidance for Mace, Titan and Thor. Bombing Navigation Systems for the B-52 and B-47. 
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RAF’s First Armstrong Whitworth C Mk.1 Argosy 


Armstrong Whitworth’s first C Mk.1 Argosy transport for Royal Air Force differs from the AW 650 in that it has a nose radome, a 
supply aimer’s window below the radome, and a circular crew entry hatch, shown open, which is below the aimer’s window. Note 
vortex generators aft of cockpit windows. The military Argosy has “crocodile jaw” cargo doors at the fuselage rear which have been 
opened and closed in flight. AW 650 has clamshell doors. 


crash site was worse than expected cannot 
be considered a basic reason for descending 
below the minimum flight altitude, but 
must have taken the crew by surprise, since 
the actual weather at Fsenboga received 
just before commencing the approach was 
much better. When the aircraft actually 
came in too low, the combination of bad 
visibility and the absence of significant land 
marks and lights from settlements could 
seriously have affected the possibility for a 
corrective maneuver. 

The approach was primarily an NDB ap- 
proach and from the position of the crash 
site relative to the normal approach-line and 
the heading of the aircraft at the first im- 
pact, it can be stated that the primary 
navigational aids both on ground and in the 
aircraft appear to have been functioning 
satisfactorily. 

It must, however, be stated that an NDB 
procedure, executed directly from a steep 
descent from high level with a fast jet 
aircraft must be considered a difficult type 
of approach in that the time available for 
cockpit procedures is being cut down. The 
fact that the holding pattern was 70 deg 
of the final approach heading constitutes an 
added complication. At the time of the 
accident, it was not generally recognized 
that special training in direct approach after 
steep descent from high level ought to 
form part of the training program for jet 
crews, so the crew had not received such 
training. 

An NDB approach is based on a heading 
indication from one or more navigational 
aids, but the altitude and rate of descent 
of the aircraft are controlled exclusively 
through the barometric altimeter and the 
vertical speed indicator (rate of climb 
indicator) 

After passing Ankara Range (ANK) the 
aircraft, due to the changing wind condi- 
tions, was cleared for “circling’”’ instead of 
the expected “straight-in.” This means 
that the crew had to replan the approach, 
check the circling minima on the chart and 
then finish the checklist. 

The technical investigation has revealed 
that the various de-icing systems were in 
switched ON position at the time of the 
first impact and it is quite possible that an 
ice, warning was experienced shortly after 
passage of ANK. 


AVIATION WEEK, April 24, 1961 


This requires a resetting of the power 
levers, higher power being needed, and this 
may have caused a fuel heater warning 

It is believed that the aircraft passed 
ANK at an altitude of 6,500 ft., this having 
been reported to the tower, and a probable 
altitude error must therefore have occurred 
at a later stage. 

Under the prevailing circumstances of 
high workload, a reading error of 1,000 ft 
may have been made by the crew, but not 
noticed. Such error is known to have been 
committed during flight training in the 
simulator as well as in the air 

The two last radio contacts with the air 
craft, made one minute before and at the 
passing of ANK, were routine 
and no difficulties whatsoever were reported 
It must therefore be assumed that the 
crew intended to continue the approach 
according to the _ instructions 
A.T.C. and that they were convinced that 
this could be done. It can therefore be 
assumed that only minor technical defects 
could have occurred prior to passing ANK 

The investigation revealed that the 
flaps stopped during extension in a position 
of 3.5 deg It is most probable that this 
happened in connection with the first im 
pact. If so, flaps were selected 8-12 sec 
prior to this impact 

It is known that the speed brakes were 
out, landing gear down, under 
power. The impact marks show that the 
aircraft was in a normal attitude This 
would indicate that a few seconds prior to 
the first impact, no serious technical defect 
had been ascertained by the crew, nor could 
such defect have developed so much as to 
have rendered the aircraft out of control 

On the other hand, the flaps might have 
come to a stop shortly prior to the impact, 
the cause being a hydraulic failure in the 
green hydraulic system. Assuming this 
having been the case, the crew would have 
received a hydraulic pressure warning, 
which would have been an added complica- 
tion. However, no evidence of such failure 
has been ascertained 

In connection with the investigation, 
tests have revealed that certain loose equip- 
ment in the cockpit under special circum- 
stances may block the control columns in 
normal or slightly nose down position. 
Therefore, the possibility cannot be pre- 
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Said Gaspard de Coriolis: “A particle which is subject to no forces in a rotating coordinate 
system experiences a radial acceleration and a tangential acceleration.” 


It was around 1840 that Coriolis discovered what has since become known as the Coriolis Effect. He noticed objects above 
the earth tend to rotate relative to the earth's rotation ... to the right in the northern hemisphere, to the left in the southern. 

The Coriolis Effect is in force in outer space, too. If a space vehicle is rotated in order to establish artificial gravity, the 
necessarily short radius of the rotation causes a Coriolis force. This creates orientation problems for a human occupant. 
To eliminate this difficulty, a scientist at Lockheed Missiles and Space Division conceived the idea of connecting the vehicle 
to an auxiliary fuel tank by a half-mile-long cable. Thus, if the whole system is then rotated at a reduced speed around its 
center of mass gravity, the longer radius greatly minimizes the Coriolis force. Right now—on the drawing boards at Lockheed 
—is an enormously advanced space vehicle system which utilizes this concept, in addition to many others. 

Fortunately, natural laws are about the only restrictions which circumscribe scientists and engineers at Lockheed Missiles 
and Space Division. The climate in Sunnyvale and Palo Alto, on the San Francisco Peninsula, is close to perfection. The 
creative atmosphere—the opportunity to work on such important projects as the DISCOVERER and MIDAS satellites, the 
POLARIS FBM, or even more advanced concepts such as the space system cited above—is the dream of the creative engineer. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-11D, 962 West El 
Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 
Ali qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 


hockheed /mssies AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Progra 


SUNNYVALE. PALO ALTO. VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA® CAPE CANAVERAL, FLORIDA® HAWATI 
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the section in question, and 200 ft. below 
the landing minima for the airport. 

@ No technical defect was found, which 
could have been the primary cause of the 
loss of altitude. 

@ Examination of the primary flight control 
system revealed that the servodynes were 
serviceable, as found, but severe contamina- 
tion (steel chips, etc.) was found inside the 
servodynes, 

On the basis of the material available the 
group has arrived at the following: 

The cause of the accident was the fact 
that the aircraft during approach to Esen- 
boga Airport descended below the mini- 
mum flight altitude, thereby hitting the 
ground. The reason hereof cannot be def- 
nitely established due to lack of conclusive 
evidence. 

However, in the course of the investiga- 
tion a number of adverse conditions were 
ascertained, some of which combined could 
very possibly have led to an unintended 
descent below the minimum safe altitude. 


Recommendations 

Based upon this investigation it is recom- 
mended that: 
@ Below a certain altitude maximum rate 
of descent should be established. (Max. 
2,000 ft./min. below “min. flight altitude 
+ 2,000 feet’). 
@ The crew of the jet aircraft should receive 
special training in “high altitude ap- 
proaches.” 
@ Standardized high altitude approaches 
should be established at all airports with 
jet operation, and relevant approach charts 
issued. 
@ILS approach systems should be intro- 
duced as fast as possible at all aerodromes 
with jet operations 
@As_ regards novel instruments, crews 
shoulé receive special training in reading 
technique. 
@ Instrument landing charts should be sup- 
plemented with information — regarding 
equipment “‘on test.” 
@ The best possible working conditions 
should be established for the cockpit crew 
by keeping all but primary flying duties 
away from captain and co-pilot and by in- 
troducing modifications in the cockpit in 
order to facilitate crew work 
@ The routine cross-checking of primary 
flight instruments should be stressed 
e@ The drum-type altimeter should be modi- 
fied in order to reduce possibilities of mis- 
reading. 
@ Action should be taken to eliminate the 
possibility of misleading indications from 
the flight director system 
@ All servodynes in Caravelle aircraft 
should be stripped and cleaned 
® Modifications, eliminating the possibility 
of jamming the control columns, should be 
introduced. 
© Modifications, climinating the possibility 
of smoke in the cockpit due to failure of 
the motor for the red hydraulic pump, 
should be introduced. 
@ Ali drum-type altimeters should be 
cleared. 
@ The crew should receive information on 
the runway in use as early as possible dur 
ing approach 
@ General (master) switch should be modi- 
fied to prevent inadvertent electrical power 


¢ 
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THERE 1S NO GEILE 
ON IDEAS 


e Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 


Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems 


Major fields of interest are: 


¢ Environmental Control Systems—Pioneer, leading devel- 
oper and supplier of air conditioning and pressurization 
systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles. 


Aircraft Flight and Electronic Systems—Largest supplier 
of airborne centralized flight data systems; also working 
with other electronic controls and instruments including 
missile and submarine applications. 


Missile Systems—Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 

Gas Turbine Engines—World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications. 


Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


All qualified apy 


I icants will receive cons 
without regard to race, creed, color gin 


Send resume to: Mr. T. E. Watson 
CcCORPORS OM 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 
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scientists and engineers in 
a unique leadership role 


The frontiers of space science and technology are being expanded at 
Aerospace Corporation. The scientists and engineers of this leadership 
organization are the critical civilian link uniting government and the 
scientific-industrial team developing space systems and advanced ballistic 
missiles. In providing broad scientific and technical leadership to every 
element of this team, they are engaged in a balanced program of activities 
spanning the spectrum from basic research and forward planning through 
general systems engineering. Included in the latter are technical supervi- 
sion, integration and review of the engineering, development and test 
operations of industry to the extent necessary to assure achievement of 
system concept and objectives in an economical and timely manner. 
These people are privileged to view both the state-of-the-art and system 
development in their totality. Now more men of superior ability are 
needed: highly motivated scientists and engineers with demonstrated 
achievement, maturity, and judgment, beyond the norm. Such men are 
urged to contact Aerospace Corporation, Room 101, P. O. Box 95081, 
Los Angeles 45, California. 

Organized in the public interest and dedicated to providing objective leadership 

in the advancement and application of space science and 

technology for the United States Government. 


AEROSPACE CORPORATION 
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WHO'S WHERE 


(Continued from page 23) 





Honors and Elections 


United Aircraft Corp., East Hartford, 
Conn., has awarded its George Jackson 
Mead Medal for engineering achievement 
to George Rosen, head of aerodynamics and 
hydrodynamics at the Hamilton Standard 
Division, for his invention of the variable 
camber propeller, a new concept in pro- 
peller design which places the blades in a 
tandem arrangement. 

Maj. Gen. Otis O. Benson, Jr., has be- 
come the second honorary member of the 
Order of Daedalians; Gen. Benson was 
honored as “The Father of Aerospace Medi- 
cine.” 

Dr. Charles F. Gell, chief of Life Sci- 
ences for the Astronautics Division of 
Chance Vought Corp., has been appointed 
chairman of the Life Science Committee 
of the nation’s Aerospace Medical Assn 

Niels Bohr, Danish physicist, has been 
elected the first Honorary Member of the 
International Academy of Astronautics 


Changes 


John M. Heldack, manager-direct energy 
conversion project, General Electric Co.’s 
Aircraft Accessory Turbine Department, 
Lynn, Mass. Eugene H. Kissell succeeds 
Mr. Heldack as manager of marketing; 
Daniel W. Puffer succeeds Mr. Kissell as 
manager of advance product engineering; 
Allan J. Rosenberg succeeds Mr. Puffer as 
manager-laboratory and test operation. 

Dr. Charles F. Lombard, an authority 
on protective equipment for vital stress 
areas of the human body, has joined Nor- 
throp Corp.’s Advanced Research Center, 
Norair Division, Hawthorne, Calif. 

J. M. Gardiner, assistant to the presi- 
dent, Thiokol Chemical Corp., Bristol, Pa. 
R. E. Davis succeeds Mr. Gardiner as man- 
ager of Thiokol’s Washington, D. C., office; 
D. R. Thielen succeeds Mr. Davis as man- 
ager of the Dayton, Ohio, office. 

Edward J. Brunenkant, Jr., director, 
Office of Technical Information, Atomic 
Energy Commission, Washington, D. C. 

Kenneth O. Roebuck, Dyna-Soar_pro- 
gram manager, the Martin Co.’s Denver 
(Colo.) Division. 

Herbert H. Hauser, technical assistant to 
the chief of Advanced Design, Ryan Elec- 
tronics, San Diego, Calif. 

Donald W. Moore, director of engineer- 
ing, ESCO Facility of Electronic Specialty 
Co., Los Angeles, Calif 

Brantz Mayor, regional director, Boeing 
International Operations office, Paris, 
France. 

Minuteman System Management Divi- 
sion of Autonetics, a division of North 
American Aviation, Inc., Downey, Calif., 
has appointed the following program man- 
agers: M. D. Margolis for production; T. H. 
MeNary, for research and development. 

Dr. Nicholas Fuschillo, head of the Solid 
State Physics Section, Melpar, Inc., Falls 
Church, Va. 

A. L. Buck, Jr., manager of the Wash- 
ington, D. C., office of Amelco, Inc 

Edwin J. Bausch, director of marketing, 
Raymond Atchley, Inc., Los Angeles, Calif. 
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providing for the future of national defense... 


RCA 
advanced 


military 
systems 


Princeton, New Jersey 


Now beginning its third year, RCA’s Advanced Military Systems 
organization is deeply involved in developing new systems concepts 
that will satisfy military requirements expected to arise later this 
decade. 

These studies probe the frontiers of knowledge and encompass such 
areas as the physical sciences, mathematics, engineering, and mili- 
tary science. They have, as their end result, the creation of advanced 
systems concepts applicable to such military areas as SPACE, UNDER- 
SEA WARFARE, LIMITED WARFARE and PLASMA APPLICATIONS. 


Members of the technical staff are relieved of administrative detail, 
and devote their time primarily to purely creative work. They are 
able to draw heavily on the most capable talents of other departments 
of RCA, particularly the operating divisions of Defense Electronic 
Products. In addition, specialists may be called in as needed. 

Their offices are in a new air-conditioned bu ng on the spacious 
grounds of RCA’s David Sarnoff Research Center. The community 
of Princeton, N. J. offers unique educational, cultural and civic ad- 
vantages—and is conveniently close to New York City. 

At this time, AMS is seeking a few senior theoretical scientists, 
engineers and mathematicians who have attained recognition in the 
fields of Space or Plasma Applications. If you have at least 15 years 
of experience and education beyond a bachelor’s degree; if you are 
systems oriented and interested in working in an environment offer- 
ing every opportunity and facility to use your creative and analytical 
skills to maximum advantage and at the highest level, we should like 
to hear from you. Write: 





. All qualified appli- 
Dr. N. |. Korman, Director cants considered re- 


Advanced Military Systems, Dept. AW-51 gardless of race, 
Radio Corporation of America a color or na- 
Princeton, N.J. ae 
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of this publication. 


ROLS ENGINEER Chante Ste Do 
CONT © |) Send to office nearest you. 
NEW YORK 36: P. O. Bor 12 
CHICAGO 11: 520 N. Michigan Ave. 


M.E. or E.E. Experience in the analysis and design of feedback control LN eee dtivamn ek ade boli te. 
systems and components. Work will include the use of analogue and 
digital computers for control of hydraulic and pneumatic systems. Ex- FOR SALE 

perience and interest in digital and pulse control systems desirable, For Sale—PBY SA Amphibian. Newly Hi- 


» censed for cargo-passenger operation—Two 
Please send resume to: | crew operation—All surfaces recovered. 
FS-5964, Aviation Week. 





Salaried Personnel 
For Sale—Howard Super Ventura. One year 
VICKERS INCORPORATED since manufacture. FS-5963, Aviation Week. 


Division of Sperry-Rand Corp. | For Sale—Executive Dehavilland Dove. Low 
Box 302, Detroit 32, Mich. time—All mods complete—New Interior— 
: ; Exterior. FS-5962, Aviation Week. 


Executive C-47 combination. New 5S place 
— ™ = - 7 executive compartment forward. Bulkheaded 
ADDRESS BOX NO. REPLIES TO: Bor No. | high density & cargo compartment in rear. 
Classified Adv. Div. of this publication. Large cargo door with air spare insert. 
Send to office nearest you. ° Very low time and in corporate use for past 


a icaee rt coe wichioen Ave. 15 yrs. Price $87,000. Contract R. D. Me- 
SAN FRANCISCO 11: 255 California St. at is Baa Freeport Sulphur Co., MU 7-8100, 
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hold current Canadian Flight Engineers Li- spar removed, many other fine features. FS- 


cense on L1049 Super-Constellation. Some ? 6585, Aviation Week. 
hold Commercial Pilots License. Several held pro em e - 
Canadian Maintenance Engineers License on 1957 Model H-35 Beech Bonanza—Full Gyre 
four engine and smaller aircraft. Box 6- | Panel Tactair T-2 Autopilot (2-Axis) Radio: 
Lachine SUB 6, P.Q. Canada. Narco Mark II Omnigator 27-Channel VHF 
| Transceiver with OMNI-Indicator: Lear ADF 

College graduate, BS Aeronautics major in Competent men 12E. Ship always hangared. Condition ex- 
ircraft Maintenance Engineering desires po- | cellent $14,500. FS-6551, Aviation Week. 
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sition in corporate aviation. Resume on re- 
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Electronics at Boeing 


Electronics, symbolized by this diagrammatic representation, is a rapidly expanding field Professional-Level Openings 


of activity at Boeing. Here engineers and scientists are at work in research, design and Engineers and professional spe- 


test areas of electronics. Activities cover a broad spectrum, from advancement of the  cialists in b management disciplines— 


state-of-the-art to the development, manufacture and installation of electronic systems. will find nities of unusual scope 


Boeing scientists and engineers are also advancing the state-of-the-art in many other and potenti: g, as well as a stimulating 
areas, including military jet aircraft, commercial jet transports, hypersonic flight, heli- environmen e to rewarding achieve- 


copters, vertical and short take-off and landing aircraft, gas turbine engines, space ment and ra cement. Drop a note now, 


systems, antennas and hydrofoils. In addition, scientists of Boeing’s Allied Research mentioning d nd major, to Mr. John C. 


Associates subsidiary developed techniques and interpretive methods to analyze data Sanders, Bo ane Company, P.O. Box 


transmitted to earth by Tiros I and Tiros II meteorological satellites. 3322-ARH, S t, Washington. 
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New Frontiers in 
System Engineering at 


THE 


MITRE 


CORPORATION 


“System” has become a much-used term in engineering. It is all 
things to all men. It may be a simple circuit, an automatic con- 


trol, a computer or a complex world-wide system such as the 
command and control system of the Strategic Air Command. 
MITRE works in all of these areas within a total system context. 


As Technical Advisor to the United States Government — 
notably the Air Force Electronics Systems Division - MITRE 
is engaged in system analysis, broad conceptual design and inter- 


system integration for such command and control programs as: 


An oversea theatre tactical air weapons 
control and warning system 


Extension of DEWline 
SAGE Air Defense System 
NORAD Combat Operations Center 


Weather Observation and Forecasting — 
a global semi-automatic electronic system 


© Intelligence Data Handling System — 
high-speed processing of world-wide 
information 

® Strategic Air Command and Control 
System 

® Electromagnetic Intelligence System —a 
world-wide system 


In conjunction with its system work, MITRE conducts a vigorous 


program of electronic research and experimentation in system 


engineering technology. Outstanding engineers and scientists 


interested in working on problems vital to the nation and its 


security are invited to direct inquiries in confidence. 


Openings are also available at MITRE’s facilities in Montgomery, Alabama and Fort Walton Beach, Florida 


MARA 
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WIND. TUNNEL 
ENGINEER 


BS or advanced degree in Aero- 
Engineering, Mechanical 
Engineering, or Physics. 3 years 
experience in transonic and super- 


nautical 


sonic wind tunnel operations, as 
well as equipment calibration, data 
acquisition and data reduction. 


WIND TUNNEL 
INSTRUMENTATION 
ENGINEER 


BS or advanced degree in Elec- 
trical Engineering. 2 or more years 
experience in handling complete 
instrumentation systems, including 
design, setup, and calibration, etc. 
Wind tunnel instrumentation ex- 
perience preferred, but not  re- 
quired. 

Please forward replies, which will be 
treated in strictest confidence, to 


Mr. George R. Hickman 
Technical Employment Manager 


Long Island 
New York 


Farmingdale 





ADVANCES 


In Solid Propellant Rocketry 
Require . . 
© Propellant Process Improvement 
Engineers 
Involves some design of small scale unit 
operations and active participation in 
solid propellant process improvement— 
B.S., M.S., chemical engineering and ex- 
perience in plant process technology. 
© Rocket Test Engineer 
Supervision and direction of entire test 
and evaluation operations at rocket 
test facility. Requires experience in 
electronic measuring instrumentation. 
8.S., M.S., electrical, mechanical, or 
chemical engineering. 
© Rocket Assembly Supervisor 
Includes production scheduling, pro- 
curement, cost analysis and reduction, 
methods study. B.S., M.S., engineering 
with 5 years mechanical and production 
experience. 
(U.S. Citizenship Required) 
Send complete resumes to 
Clarence H. Weissenstein, AW-3. 


ATLANTIC RESEARCH 
CORPORATION 
Alexandria, Virginia 





Write to Vice PresipENT — TECHNICAL OPERATIONS 
THE MITRE CORPORATION 


Fost Orrice Box 208, 10-we ¢ Beproxp, MassacHusetts 











Your Inquiries to Advertisers 
Will Have Special Value... 


—for you—the advertiser—and the publisher, if 
you mention this publication. Advertisers value 
highly this evidence of the publication you read. 
Satisfied advertisers enabie the publishers to 
secure more advertisers and—more advertisers 
mean more information on more products or 
better service—more value—to YOU. 
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Creative 


“ Birdwatching” 
aft AVCO/RAD 





Skilled diagnosis of re-entry data creates the 
framework for substantial advances in 
missilery’s state-of-the-art. 


At Avco/RAD, where activities involve Atlas, 
Titan and Minuteman plus studies in Apollo, 
Saint and recoverable satellites, aerodynami- 
cists, mathematicians and physicists are 
applying skill and judgment to probe orbital 
4 a and vehicle dynamics under actual space and 
Qualified scientists re-entry conditions. 


and engineers 
are invited to send resume) Vo oO 
to Mr. J. E. Bergin, 

Employment Supervisor, 
Dept. AO 


All qualified applicants will be A Division of Avco Corporation 


ee ee a ae 201 Lowell St., Wilmington, Mass. 


creed, color or national origin. 
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LETTERS 





™ e 
Space Competition 

\ssertions made by our government 
officials when involved in discussions of the 
position of the United States vis-a-vis the 
USSR regarding competition in the space 
sciences have in the past and continue in 
the present to yield a very muddled picture 
to the citizenry. One, in fact, can state that 
there have been (and it is dismaving to 
observe what amounts to perseverance m 
this view) distortions of the truth through 
the naivete of those officials rendering 
opinions (or perhaps such naivete is attrib- 
utable to their informants) 

In the course of more than a cursory 
glance at the published testimony before 
the Senate Committee on Astronautics, one 
can find constant reference to the lead of 
the U.S. in “space technology” as a rebut- 
tal of sorts to the Russian lead in booster 
capability. Moreover, the vast compilation 
of scientific data is offered as further sub 
stantiation of the U.S. lead in this branch 
of astronautics. One can neither deny the 
U.S. acquisition of huge collections of in- 
formation nor the Russian orbiting advan- 
tage in orbiting payloads substantially greater 
than that capability shown by the United 
States. 

(he point of my letter is to offer evidence 
that all is not as it appears to be. The 
advantage may be more strongly with the 
USSR than we give them credit for, and 
hence both government officials and the 
public should be so advised. Rather the 
somewhat painful truth, than the erroneous 
view currently in vogue in altogether too 
many places, 

Examination of certain translations of 
Russian articles on their satellites as far back 
as Sputnik III—launched May 15, 1958— 
clearly state the use of semiconductor 
devices (transistors, etc.) by the thousand in 
the instrumentation of that satellite. The 
significance of this and related statements 
is that they indicate much progress toward 
miniaturization. 

Statements by members of the U.S. sci 
entific community returning from Russia 
have included considerable praise on in- 
strumentation and electronics capability in 
the USSR. I expect that those items not 
displayed would have raised many a sci- 
entific and engineering eyebrow quite a 
bit higher. The displays at the Brussels 
Fair and at the New York Coliseum showed 
first rate instrumentation for the Russian 
satellites and space probes both in concept 
and in workmanship. There is certainly no 
reason to believe that the replicas shown 
were any better than those actually aboard 
the spacecraft. 

Because the USSR has not revealed 
to the world at large the scientific in- 
formation it has collected is not sufficient 
evidence in itself that they have failed to ob- 
tain such data. For us in the U.S. to claim 
superiority on this basis is, to say the least, 
a gross misrepresentation. Each time the 
Russians launch a spacecraft we are reminded 
in the U.S. by many voices of our own 
small but more sophisticated counterparts 
to the Russian vehicles. Such statements are 


130 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


literally embarrassing, unproved, and dismay- 
ing to those of us in the astronautics com- 
munity 
Not that our own space vehicle at 
tempts are anything but sophisticated, but 
that the comparisons are unwarranted since 
proof of our so-called advantage is not at 
hand nor readily attainable from the USSR. 
Here, for instance, is a good example of a 
comparison based on misinformation: if, as 
has been interpreted, the continuance of 
broadcasting from a satellite is a measure of 
its sophistication, then the attempt among 
others to discredit the USSR by downrating 
their accomplishments by stating, as Mr. 
Glennan did in testimony, that Sputnik IIT 
was long silent before its orbit decayed, is 
untrue 
This bespeaks careless research on the 
part of Mr. Glennan’s staff, for I find it 
dificult to believe that he would have 
deliberately misinformed the Senate Com- 
mittee on Astronautics. Sputnik III was 
broadcasting up until one or two days prior 
to its demise; it was heard thus on the West 
Coast 
I take no pleasure in observing that the 
USSR has the substantial lead in astro- 
nautics that it enjoys, but the lack of 
realism and lack of careful appraisals in 
comparing our country with them in this 
field will do nothing except prolong the day 
when we attain pre-eminence in astronautics. 
There is a sizable concentration of talent 
in all of the space sciences on the West 
Coast of the U.S., whereupon it would be 
to the credit of the present administration 
to make use of this talent in becoming better 
informed; a situation to our mutual ad- 
vantage. 
SAUNDERS B. KRAMER 
Senior Member, American 
Astronautical Society 
Fellow, British Interplanetary 
Society 
Sunnyvale, Calif. 


Collision Avoidance 


With increasing regularity jet airliners are 


invading the once exclusively all military 
airspace above 20,000 ft. The congestion in 
this area is well known to you and your 
readers by the frequency of reported near- 
miss incidents between military and com- 
mercial aircraft. Much more frequently, 
however, “surprise” sightings are reported 
by pilots of military aircraft on VFR flight 
plans which indicate many more near-miss 
incidents or actual mid-air collisions are 
imminent should any pilot relax his lookout 
doctrine. 


These incidents rarely occur at night as 
navigation lights can be seen at great dis- 
tances and early evasion action taken. It is 
rare also that any pilot is “surprised” by an 
airliner which is in the contrail level as it, 
too, can be seen for forty to fifty miles. 

Aircraft above or below the “con” level 
can rarely be seen at distances beyond six 
miles 

It is proposed that “artificial contrail 
generators” be developed for use by commer- 
cial airlines as a visual aid for sighting by 
pilots of military or other civil aircraft in 
high density traffic areas. 

The writer has in mind a colored smoke 
generator such as that used by the U.S. 
Navy’s “Blue Angels” and the U. S. Air 
Force “Thunderbird” and  “Skyblazer” 
flight demonstration teams. Admittedly I 
am unaware of the space and weight re- 
quirements for such an_ installation and } 
of the expense involved. Any accident pre- 
vented by such a device, however, would 
more than repay the basic cost. 

It may be that this idea could also be 
incorporated as a safety device in the pis- 
ton pounders 

“Eve appeal” of the general public would 
be enhanced, and tower operators would 
have an additional means of identifying 
trafic around the airport. Undoubtedly 
there will be arguments against this basically 
simple idea, but let’s not knock it until/ 
unless it’s been tried. 

Navy PriLor 

U. S. Atlantic Fleet 
c/o Fleet Post Office 
New York, N. Y. 


(The Federal Aviation Agency is study- 
ing possible means of generating conspicuous 
artificial contrails for collision avoidance 
purposes. In addition to weight and eco- 
nomic penalties, the problem involves gener- 
ating a trail under varying temperature/ 
humidity conditions which would be more 
lasting than the colored water vapor trails 
used by flight demonstration teams.—Ed.) 


B-52H Stinger 


We feel obliged to bring to your attention 
an unfortunate print in your~Mateedd 
edition. On p. 103, disassociated from any 
related text, you picture an aircraft tail sys- 
tem entitled, “GE B-52H Tail Stinger.” 


We at Emerson Electric of St. Louis 
have worked hard to establish and maintain 
our foremost position in the supply of 
bomber active defense systems. Currently 
in production are our MD-7 tail systems for 
the Convair B-58 bombers, and our ASG-21 
tail systems for the Boeing B-52H bombers. 
Your photo depicts this latter system, de- 
veloped and produced by our Electronics 
and Avionics Division, and currently being 
installed on the B-52H aircraft. 

C. F. Pizac 

Director of Marketing 
Emerson Electric Manu- 
facturing Co. 

St. Louis, Mo. 
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in direct writing recording systems 





only Brush 
designs 
specifically for mil specs 


From every nut and bolt to the shipping crate, fully militarized Brush Direct Writing 
Recording Systems are originally built to meet military specifications. 

















That’s why they are performing every imaginable task of data acquisition and 
recording at U.S. and NATO installations throughout the world. These electric writing 
systems have proved their unexcelled reliability ... from the Operations Monitor 
that will record 120 separate operations at the instant they occur... to the Analog and 
Sequence Recorder that simultaneously records both analog data and sequential events 
And, they are built for maximum performance in the hands of non-technical personnel. 
Brush equipment is already at work putting evaluation data in writing for a whole new 
generation of weapons. When the weapons become operational, Brush MIL Recorders 
are a vital part of the system. This experience is unique in the industry. Before 
prototype design becomes a problem—call, write or wire Brush for complete details 
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